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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS 

 

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority’s 

Kingston, Tennessee facility in December 2008, which flooded more than 300 acres of land, 

damaging homes and property, is a wake-up call for diligence on coal combustion waste disposal 

units.  A first step to prevent such catastrophic failure and damage is to assess the stability and 

functionality of ash impoundments and other units, then quickly take any needed corrective 

measures. 

This assessment of the stability and functionality of the Winyah Generating Station coal 

combustion waste (CCW) management units is based on a review of available documents and on 

the site assessment conducted by Dewberry personnel on June 29 and 30, 2010.  We found the 

supporting technical information to be limited (Section 1.1.3).  As detailed in Section 1.2 there 

are several recommendations that may help to maintain a safe and trouble-free operation. 

In summary, all Winyah Generating Station Ash Ponds and Slurry Ponds are FAIR for continued 

safe and reliable operation.  These ratings are strongly influenced by the lack of some 

rudimentary engineering data for the dams that impound these CCW ponds. 

PURPOSE AND SCOPE 
 
The U. S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic 

failure of Coal Combustion Surface Impoundments (i.e. management units) at electric utilities in 

an effort to protect lives and property from the consequences of a dam failure or the improper 

release of impoundment contents.  The EPA initiative is intended to identify conditions that may 

adversely affect the structural stability and functionality of a management unit and its 

appurtenant structures (if present); to note the extent of deterioration (if present); status of 

maintenance and/or a need for immediate repair; to evaluate conformity with current design and 

construction practices, and to determine the hazard potential classification for units not currently 

classified by the management unit owner or by a state or federal agency.  The initiative addresses 

management units that are classified as Less-than-Low, Low, Significant or High Hazard 

Potential ranking.  (For Classification, see pp. 3-8 of the 2004 Federal Guidelines for Dam 

Safety.) 

In March 2009, the EPA sent letters to coal-fired electric utilities seeking information on the 

safety of surface impoundments and similar facilities that receive liquid-borne material that store 

or dispose of coal combustion waste.  This letter was issued under the authority of the 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Section 

104(e), to assist the Agency in assessing the structural stability and functionality of such 

management units, including which facilities should be visited to perform a safety assessment of 

the berms, dikes, and dams used in the construction of these impoundments. 
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EPA asked utility companies to identify all management units, such as surface impoundments or 

similar diked or bermed structures and landfills receiving liquid-borne materials, that store or 

dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash, 

bottom ash, boiler slag, and flue gas emission control residuals.  Utility companies responded 

with information on the size, design, age, and the amount of material placed in the units so that 

EPA could gauge which management units had or potentially could rank as having High Hazard 

Potential.  The USEPA and its contractors used the following definitions for this study: 

“Surface Impoundment or impoundment means a facility or part of a facility which is a 

natural topographic depression, man-made excavation, or diked area formed primarily of 

earthen materials (although it may be lined with man-made materials), which is designed 

to hold an accumulation of liquid wastes or wastes containing free liquids, and which is 

not an injection well.  Examples of surface impoundments are holding, storage, settling 

and aeration pits, ponds, and lagoons.” 

For this study, the earthen materials could include coal combustion residuals.  EPA did 

not provide an exclusion for small units based on whether the placement was temporary 

or permanent.  Furthermore, the study covers not only waste units designated as surface 

impoundments, but also other units designated as landfills which receive free liquids. 

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or 

flue gas emission control wastes along with free liquids.  If the landfill is receiving coal 

combustion wastes with liquids limited to that for proper compaction, then there should 

not be free liquids present and the EPA did not seek information on such units which are 

appropriately designated a landfill. 

In some cases coal combustion wastes are separated from the water, and the water 

containing de minimus levels of fly ash, bottom ash, boiler slag, or flue gas emission 

control wastes are sent to an impoundment.  EPA is including such impoundments in this 

study, because chemicals of concern may have leached from the solid coal combustion 

wastes into the waster waters, and the suspended solids from the coal combustion wastes 

remain. 

The purpose of this report is to evaluate the condition and potential of waste release from 

management units that have and have not been rated for hazard potential classification.  A 

two-person team reviewed the information submitted to EPA, reviewed any relevant publicly 

available information from state or federal agencies regarding the unit potential hazard 

classification (if any) and accepted information provided via telephone communication with a 

management unit representative.  
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This evaluation included a site visit.  EPA sent two engineers, one licensed in the State of South 

Carolina, for a two-day visit.  The two-person team met with the technical and management 

representatives of the management unit(s) to discuss the engineering characteristics of the unit as 

part of the site visit.  During the site visit the team collected additional information about the 

management unit(s) to be used in determining the hazard potential classifications of the 

management unit(s).  Subsequent to the site visit the management unit owner provided additional 

engineering data pertaining to the management unit(s).  

Factors considered in determining the hazard potential classification of the management unit(s) 

included the age and size of the impoundment, that quantity of coal combustion residuals or by-

products that were stored or disposed in the these impoundments, its past operating history, and 

its geographic location relative to down gradient population centers and/or sensitive 

environmental systems. 

This report presents the opinion of the assessment team as to the potential of catastrophic failure 

and reports on the condition of the management unit(s).  The team considered criteria in 

evaluating the dams under the National Inventory of Dams in making these determinations. 

LIMITATIONS 

The assessment of dam safety reported herein is based on field observations and review of 

readily available information provided by the owner/operator of the subject coal combustion 

waste management unit(s).  Qualified Dewberry engineering personnel performed the field 

observations and review and made the assessment in conformance with the required scope of 

work and in accordance with reasonable and acceptable engineering practices.  No other 

warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS 
 

1.1 CONCLUSIONS 

 

Conclusions are based on visual observations from a two-day site visit and review of technical 
and historical documentation provided by Santee Cooper.   
 

1.1.1 Conclusions Regarding the Structural Soundness of the Management 

Unit(s) 
 

No stability analyses of the embankment dams impounding Ash Pond A, Ash 
Pond B, and Unit 2 Slurry Pond were provided for review, though requested by 
EPA; presumably such analyses were not available in Santee Cooper’s files.  
Documented analyses of static stability of the embankment dams impounding the 
Unit 3 & 4 Slurry Pond, West Ash Pond, and the South Ash Pond were reviewed.  
The results demonstrate adequate static stability with respect to the reduced safety 
criterion adopted by the designers.  Note the reduced criterion does not appear to 
have detrimentally affected the static stability performance of these impounding 
embankments.   
 

On the basis of Dewberry engineers’ visual observations and review of limited 
available information, all the embankment dams probably have adequate stability 
under static loading conditions (see assessment in Section 7.3).  Although not 
critical, it would be advisable for Santee Cooper to verify static stability of the 
perimeter dikes impounding Ash Pond A/ Ash Pond B and the Unit 2 Slurry Pond 
with documented analyses. 

 

A strong earthquake is possible in the area.  The stability of the Winyah GS CCW 
pond dams during strong earthquake is unknown and cannot be assessed from 
visual observation.  Subsurface information indicates the presence of loose fine 
sands and very loose silty fine sands in foundation soils under the Ash Pond B 
perimeter dike and loose silty fine sands under perimeter dikes impounding the 
Unit 3 & 4 Slurry Pond/ West Ash Pond perimeter dike and the South Ash Pond 
perimeter dike...  In addition, thick deposits of very soft silty clay exist under the 
South Ash Pond perimeter dike.  The apparent presence of loose and very loose 
sandy soils in the foundation suggests that liquefaction could potentially occur 
during strong earthquake shaking, but the actual liquefaction potential and its 
effect on the dikes at the Winyah GS cannot be known without performing a 
liquefaction study.  For the more critical West Ash Pond/Unit 3 & 4 Slurry Pond 
perimeter dike and South Ash Pond perimeter dike it would be advisable for 
Santee Cooper to perform a documented engineering review of foundation soil 
conditions at those locations to determine what, if any, limited or detailed 
analyses of seismic stability and liquefaction potential should be performed.  
Although not as critical, due to reduced impact, it would be advisable for Santee 
Cooper to also perform a similar engineering review for the perimeter dikes 
impounding Ash Pond A/ Ash Pond B and the Unit 2 Slurry Pond. 
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With exception of the RCP discharge conduit at Ash Pond B, the principal outlet 
structures, located at Ash Pond B (riser intake only) and the South Ash Pond, 
appear to be in sound and stable condition.  The Ash Pond B RCP, which has 
separated joints and soil loss over the pipe, poses a potential threat to the stability 
of the perimeter dike.  The abandoned outlet pipe through the Ash Pond A 
perimeter dike may also pose a threat to the stability of the perimeter dike, if the 
severely corroded CMP section observed at the outfall continues all the way back 
through the dike to the riser structure.  Santee Cooper should investigate both of 
these penetrations and implement appropriate remedial actions, as needed. 

   

There is no indication that the dikes consist of, or are modified with, wet fly ash, 
slag, or other unsuitable materials.  

 

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the 

Management Unit(s) 
 

No hydrologic/hydraulic analyses of the Winyah GS CCW ponds were provided 
for review, though requested by the EPA; presumably such analyses were 
considered unnecessary for these small impounding structures.  .  Thus, the ability 
of the ash ponds and slurry ponds to safely store and pass the appropriate design 
flood has not been demonstrated through documented analysis.  However, on the 
basis of a rudimentary review of flood storage capacity (see Section 6.2), the 
ponds are believed to have the capability to store 100 percent of precipitation 
from a design storm over their areas without overtopping, except possibly at the 
ring-dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond.  
The hydrologic/hydraulic safety of the Unit 3 & 4 Slurry Pond and the West Ash 
Pond should be verified in the near future by documented analysis. 

 

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 

Documentation 
 

Supporting technical documents are somewhat limited.  The original design 
documentation is limited to design drawings, some of which are not very legible 
(original drawings for Ash Pond A and Ash Pond B), a design report for a dike 
raise at Ash Pond B in 1997, and a Subsurface Investigation report prepared by 
Soil & Material Engineers Inc (S&ME) in 1978 for ash pond construction in areas 
that include the Unit 3 & 4 Slurry Pond, the West Ash Pond, and the South Ash 
Pond.  No other technical documentation about the design of the existing facilities 
is available.   
 

Technical documents to verify the hydrologic/hydraulic adequacy of all the ash 
ponds and structural stability of Ash Pond A, Ash Pond B, and Unit 2 Slurry Pond 
embankments are not available.  However, the hydrologic/hydraulic 
documentation is considered non-critical for the ring-dike systems containing Ash 
Pond A and Ash Pond B, the South Ash Pond, and the Unit 2 Slurry Pond because 
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these basins appear to have sufficient flood storage capacity.  Therefore, the lack 
of supporting hydrologic/hydraulic documentation for these ponds is a minor 
concern until studies can be performed or formal documentation prepared that 
demonstrates that these ponds have suitable safety against overtopping.  However, 
hydrologic/hydraulic capacity of the ring-dike system containing the Unit 3 & 4 
Slurry Pond and the West Ash Pond is not obvious, due to the relatively low 
available freeboard above normal operating level, the internal drainage from the 
high filled-in areas of the basins to the low areas, and the fact that pumping is 
relied upon to remove water from the basins.  Therefore, supporting 
hydrologic/hydraulic documentation for the Unit 3 & 4 Slurry Pond and the West 
Ash Pond is considered to be inadequate at this time.  Santee Cooper should 
review and document hydrologic safety of the Unit 3 & 4 Slurry Pond and the 
West Ash Pond.  
 

The lack of supporting structural stability documentation for the Ash Pond A/Ash 
Pond B perimeter dike and the Unit 2 Slurry Pond perimeter dike is a minor 
concern for reasons discussed in Section 7.2 until studies can be performed.  
Documentation of static stability of the West Ash Pond/Unit 3 & 4 Slurry Pond 
perimeter dike and the South Ash Pond perimeter dike is generally adequate.  
However, it would be advisable for Santee Cooper to perform a documented 
review of seismic stability and liquefaction potential of the West Ash Pond/Unit 3 
& 4 Slurry Pond perimeter dike and the South Ash Pond perimeter dike.   

 

1.1.4 Conclusions Regarding the Description of the Management Unit(s) 
 

Descriptions provided for the CCW pond dams and basins are appropriate and 
sufficient.  Descriptions provided on initial and supplemental drawings for the 
outlet works are appropriate and sufficient.  

  

1.1.5 Conclusions Regarding the Field Observations 
 

Ash Pond A and Ash Pond B Dams – A perimeter dam embankment encloses Ash 
Pond A and Ash Pond B.  A cross dike embankment separates Ash Pond A from 
Ash Pond B.  The embankments appeared to be structurally sound.  The visible 
parts of the perimeter dam and cross dike were observed to have no signs of 
overstress, significant settlement, shear failure, or other signs of instability.   
 

Minor wet areas with some ponding water were observed along the toe of the 
perimeter dam.  These conditions do not threaten the stability of the perimeter 
dam at this time but should be visually monitored during routine inspections for 
any change in condition. 
 

Depressions (“dropouts”) along the abandoned discharge pipe of Ash Pond A 
through the perimeter dam were observed.  The depressions are possibly 
associated with structural failure of the pipe due to corrosion of a CMP section of 
the abandoned discharge pipe between the toe of the dam and the Discharge Canal 
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and/or due to joint separations.  (It is not known if the CMP section continues 
through the perimeter dike to the intake riser.)  Depressions with some exposed 
gravel along the Ash Pond B discharge pipe (RCP) through the perimeter dam 
were observed in the section between the toe of the dam and the Discharge Canal.  
The depressions were observed to be due to loss of overburden soil into 
separations at joints in the discharge pipe.  As previously noted in Subsection 
1.1.1, Santee Cooper should investigate both of these penetrations and implement 
appropriate remedial actions, as needed. 
 

With exception of the conditions noted along the pipe penetrations, the dam 
embankments appeared to be adequately maintained.  There were no other 
apparent indications of potential unsafe conditions.  

 

South Ash Pond Dam – The perimeter dam embankment appeared to be 
structurally sound.  Visible parts of the embankment dam and outlet structure 
were observed to have no signs of overstress, significant settlement, significant 
shear failure, or other signs of instability.   
 

Wet soils and small seeps were observed along the outside toe of the embankment 
and at the toe drains; the wetness and small seeps appear to be associated with 
drainage of water collected in the toe drain and gradual seepage through the 
generally sandy foundation soils.  These conditions do not threaten the stability of 
the perimeter dam at this time but should be visually monitored during routine 
inspections for any change in condition. 
 

Some areas of poor grass cover were noted, particularly in toe areas where recent 
work on the toe drain outlets had been conducted.  These areas should be reseeded 
as part of routine maintenance or otherwise protected with an inverted filter in the 
wet toe areas if grass cannot be established and maintained.   
 

The dam embankment appeared to be adequately maintained.  There were no 
apparent indications of potential unsafe conditions.  
 

West Ash Pond and Unit 3 & 4 Slurry Pond Dams – The perimeter dam 
embankment encloses the West Ash Pond and the Unit 3 & 4 Ash Slurry Pond.  A 
cross dike embankment separates the West Ash Pond from the Unit 3 & 4 Slurry 
Pond.  The embankments appeared to be structurally sound.  The visible parts of 
the embankment dam and cross dike were observed to have no signs of overstress, 
significant settlement, shear failure, or other signs of instability.  The area of the 
perimeter dam on the northwest side of the Unit 3 & 4 Ash Slurry Pond where 
previous repairs were done to stop leakage through an abandoned construction 
drain through the dam appeared to be in sound condition; the section of the 
perimeter dam at the southwest corner of the West Ash Pond where another 
abandoned construction drain had been filled with concrete also appeared to be in 
sound condition. 
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Minor wet areas with little ponding water were observed along the toe of the 
perimeter dam on the west side of the West Ash Pond.  These conditions do not 
threaten the stability of the perimeter dam at this time but should be visually 
monitored during routine inspections for any change in condition. 

 

The dam embankments appeared to be adequately maintained.  There were no 
apparent indications of potential unsafe conditions.  
 

Unit 2 Slurry Pond Dam – A perimeter dam embankment encloses the Unit 2 
Slurry Pond and a cross dike embankment divides the basin.  The embankments 
appeared to be sound.  The visible parts of the embankment dams and pump 
structure were observed to have no signs of overstress, significant settlement, 
significant shear failure, or other signs of instability.  No seepage was observed; 
the basin had little water in it at the time of the site visit.    
 

The dam embankments appeared to be adequately maintained.  There were no 
apparent indications of potential unsafe conditions. 
  

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of 

Operation 
 

Maintenance of the impounding embankments of the ash ponds and the slurry 
ponds appears to be generally adequate; reseeding of some bare soil areas, 
particularly at the South Ash Pond perimeter dike, should be done as part of 
routine maintenance.  Consideration should be given to using an inverted filter in 
bare soil areas along the wet toe of the dike, if it is not possible to establish and 
maintain a good grass cover in the wet areas.  
 

Maintenance or repair is needed at the active outlet pipe penetration through the 
perimeter dike at Ash Pond B and possibly at the abandoned outlet pipe 
penetration through the perimeter dike at Ash Pond A (see Subsection 1.1.1).   
 

Operational procedures appear to be appropriate and adequate, as long as 
pumping operations at the West Ash Basin, Unit 3 & 4 Slurry Pond, and Unit 2 
Slurry Pond are closely monitored and back-up pumps are available and can be 
quickly pulled into service, if needed. 

  

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and 

Monitoring Program 
 

The surveillance program is generally adequate.  The informal daily observations 
by plant personnel and formal quarterly inspections by operating personnel with 
assistance of experienced dam safety engineers when requested are of sufficient 
frequency and should continue.  Santee Cooper’s written inspection procedures 
are generally adequate but could be improved in execution.  The daily and 
quarterly inspections apparently did not note or pick-up on the potentially 
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significant issues at the abandoned outlet pipe at Ash Pond A and the active outlet 
pipe at Ash Pond B.  
 

Internal inspection of the main outlet structures (Ash Pond B outlet and South 
Ash Pond outlet) should be performed at a frequency of at least once every 5 
years and documented.  Although the outlet structures may have been well 
constructed of durable materials, no structure has an indefinite lifespan.  
Penetrations through dams always should receive an extra level of scrutiny.  
Waiting to perform internal inspections only when there is some exterior evidence 
of a problem may be too late.  Even when evidence of a problem condition can be 
seen by external visual inspection, such as the problem condition observed at the 
Ash Pond B active outlet, the full extent of the problem condition may not be 
ascertained by external visual inspection alone. 
 

There are no dam performance monitoring instruments such as observation 
wells/piezometers, settlement monitoring points, inclinometers, seepage 
monitoring points, etc. at the CCW pond dams, and none appear to be warranted 
at this time.  A program of groundwater quality monitoring and pond discharge 
monitoring is in place and will continue in accordance with SCDHEC Bureau of 
Water/Compliance Assurance Division permit requirements.  

 

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable 

Operation  
 

In accordance with EPA criteria, outlined below, all the CCW ponds at the 
Winyah GS are rated FAIR for continued safe and reliable operation.  These 
ratings are strongly influenced by the lack of some rudimentary engineering data 
for the dams that impound these CCW ponds.  Implementation of 
recommendations as presented below would help improve the rating. 
 

EPA Classification Criteria: 

SATISFACTORY  

No existing or potential management unit safety deficiencies are 
recognized.  Acceptable performance is expected under all applicable 
loading conditions (static, hydrologic, seismic) in accordance with the 
applicable criteria.  Minor maintenance items may be required. 
 

FAIR 

Acceptable performance is expected under all required loading conditions 
(static, hydrologic, seismic) in accordance with safety regulatory criteria.  
Minor deficiencies may exist that require remedial action and/or 
secondary studies or investigations. 
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POOR 

A management unit safety deficiency is recognized for any required 
loading condition (static, hydrologic, seismic) in accordance with safety 
regulatory criteria.  Remedial action is necessary.  POOR also applies 
when further critical studies or investigations are needed to identify any 
potential dam safety deficiencies. 
 

UNSATISFACTORY 

Considered unsafe.  A dam safety deficiency is recognized that requires 
immediate or emergency remedial action for problem resolution.  
Reservoir restrictions may be necessary. 

 
1.2 RECOMMENDATIONS 

 
1.2.1 Recommendations Regarding the Structural Stability 

 
It is recommended that Santee Cooper perform a documented engineering review 
of foundation soil conditions at the West Ash Pond/Unit 3 & 4 Slurry Pond 
perimeter dike and the South Ash Pond perimeter dike and determine what, if any, 
limited or detailed analyses of seismic stability and liquefaction potential should 
be performed.  After reviewing the draft report, Santee Cooper indicated that 
analyzing seismic stability and liquefaction potential has never been required as 
part of the original permit to construct ash ponds at the Winyah GS and believes 
that such analyses of the impounding structures at Ash Pond A, Ash Pond B, Unit 
2 Slurry Pond, South Ash Pond, and the West Ash Pond are not critical needs at 
this time.  However, Santee Cooper has indicated that they will evaluate the need 
to assess the seismic stability and liquefaction potential at the Unit 3 & 4 Slurry 
Pond. 

 
It is recommended that Santee Cooper investigate the apparent problem 
conditions along the active (RCP) outlet penetration through the Ash Pond B 
perimeter dike and along the abandoned (apparent CMP) outlet penetration 
through Ash Pond A perimeter dike and implement appropriate remedial actions, 
as needed.  After reviewing the draft report, Santee Cooper indicated they are 
evaluating remedial options for addressing the active RCP outlet penetration 
through the Ash Pond perimeter dike and along the abandoned (apparent CMP) 
outlet penetration through Ash Pond A perimeter dike, and will take appropriate 
action based on the results of the evaluation, ranging from repair to full 
replacement for the Ash Pond B outlet and appropriate sealing of the abandoned 
Ash Pond A outlet.  

 

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety 

 
It is recommended that Santee Cooper verify the hydrologic/hydraulic safety of 
the Unit 3 & 4 Slurry Pond and the West Ash Pond with documented analyses.  
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After reviewing the draft report Santee Cooper has indicated that they will 
analyze and verify the hydrologic/hydraulic safety of these ash ponds relative to 
the available freeboard. 

 
1.2.3 Recommendations Regarding the Supporting Technical 

Documentation 

 
As recommended above in Subsection 1.2.1, a documented engineering review of 
seismic stability and liquefaction potential of the South Ash Pond perimeter dike 
and the West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike should be 
performed. 
 
As recommended above in Subsection 1.2.2, the hydrologic/hydraulic safety of 
the Unit 3 & 4 Slurry Pond and the West Ash Pond should be verified by 
documented analysis. 

  

1.2.4 Recommendations Regarding the Description of the Management 

Unit(s) 

 
It is recommended that Santee Cooper continue to maintain project records that 
contain accurate, legible records of the as-built features of all CCW pond outlet 
works, as well as information on abandoned works and how they were abandoned.  
Note that Santee Cooper has indicated that they will continue to document and 
maintain records of all modifications to any of the ash pond outlet works or dikes 
for future reference.  Furthermore Santee Cooper has indicated that they will 
review their records pertaining to abandoned outlet works and how they were 
abandoned and, based on the findings, determine what, if any, additional 
information is warranted. 

 
1.2.5 Recommendations Regarding the Field Observations 

 
Ash Pond A and Ash Pond B Dams – The draft report recommended that Santee 
Cooper perform investigations and any needed repairs with respect to problem 
conditions noted along the two pipe penetrations.  In response to the draft report, 
Santee Cooper has indicated such investigations are already in progress.  No other 
recommendations appear warranted at this time.  Santee Cooper should continue 
to maintain vegetation on the crest and outside slopes and perform visual 
monitoring of wet soil areas along the toe of the perimeter dam as recommended 
in Subsections 1.2.6 and 1.2.7, below. 
 
South Ash Pond Dam – None appear warranted at this time, other than to continue 
maintaining vegetation on the crest and outside slopes, and particularly along the 
toe, and perform visual monitoring of the areas of wet soil and seepage along the 
toe of the dam as recommended in Subsections 1.2.6 and 1.2.7, below. 
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Unit 3 & 4 Slurry Pond and West Ash Pond Dams – None appear to be warranted 
at this time, other than to continue maintaining vegetation on the crest and outside 
slopes and perform visual monitoring of the wet soil areas along the toe of the 
perimeter dam as recommended in Subsections 1.2.6 and 1.2.7, below. 
 
Unit 2 Slurry Pond Dam – None appear to be warranted at this time, other than to 
continue maintaining vegetation on the crest and outside slopes as a part of 
routine maintenance as recommended in Subsection 1.2.6, below. 
 
1.2.6 Recommendations Regarding the Maintenance and Methods of 

Operation 

 

Maintain or repair active and abandoned pipe penetrations through the Ash Pond 
A/Ash Pond B perimeter dike as recommended above in Subsection 1.2.1.  As 
noted above, Santee Cooper has indicated that evaluation of these penetrations is 
already in progress. 
 
The draft report recommended that bare soil areas on the dikes, particularly the 
South Ash Pond perimeter dike be reseeded or otherwise protected against erosion 
as part of routine maintenance.  Santee Cooper has indicated that reseeding of the 
bare soil areas on the South Ash Pond perimeter dike was completed on August 
24, 2010 and a protective grass cover has been established. 
 
No recommendations regarding operational procedures appear to be warranted at 
this time, but ensure that pumping operations at the West Ash Basin, Unit 3 & 4 
Slurry Pond, and Unit 2 Slurry Pond are closely monitored and have back-up 
pumps in reserve that can be quickly placed into service, if needed.  (Santee 
Cooper has indicated that routine inspections of the pumping operations are 
performed at least once per shift and that spare pumps are available in the fleet 
used to perform inspections; furthermore, a contract is in place with a qualified 
vendor to provide additional pumps and technical support on a 24-hour basis in 
the event they are needed,) 

 
1.2.7 Recommendations Regarding the Surveillance and Monitoring 

Program 

 

The draft report recommended that all the CCW pond dikes be walked at least 
once per year, with close scrutiny in critical outside toe areas, such as at 
penetrations (conduits, including abandoned ones) or areas of known seepage or 
wet areas to check for changed conditions.  These conditions cannot be viewed 
properly from the crest.  .  Santee Cooper has indicated that their quarterly 
inspections include proper inspection of the upstream and downstream slopes and 
all structures, including penetrations and that standard inspection procedures 
outlined in the National Dam Safety Program, Training Aids for Dam Safety are 
utilized.   
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It is recommended that the principal outlet structures, which are those located at 
Ash Pond B and the South Ash Pond, be inspected internally with a remote 
camera on a frequency of at least once every 5 years and be documented with a 
written report.   

 
1.2.8 Recommendations Regarding Continued Safe and Reliable Operation  

 
No additional recommendations for continued safe and reliable operation appear 
warranted at this time, other than to periodically review downstream changes that 
may alter the hazard potential classification or assessment of the consequences of 
failure of the dams.  
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT 

UNIT(S) 

 
2.1 LOCATION AND GENERAL DESCRIPTION 

 
The Winyah Generation Station (Winyah GS) is physically located between Pennyroyal Creek 
and Turkey Creek, south of the Sampit River in Georgetown County, South Carolina, 
approximately 1.4 miles southwest of Georgetown, South Carolina.  The Winyah GS is located 
on Steamplant Drive, Georgetown, South Carolina 29440-5035.  Winyah Bay is East of Winyah 
Generating Station.  See Appendix A – Doc 1.1 for location of the Winyah GS on an aerial map. 
 
The Winyah GS has six ponds or basins designated for disposal of coal combustion waste 
(CCW), including: 
 

• Ash Pond A 

• Ash Pond B 

• South Ash Pond 

• West Ash Pond 

• Unit 3 & 4 Slurry Pond 

• Unit 2 Slurry Pond 
 
See Appendix A – Doc 1.2 for relative locations of the basins on an aerial view map of the 
Winyah GS.  (Note: The terms “dike” and “dam” are used interchangeably in this report, as are 
the terms “pond” and “basin.”) 
 
All of the basins were manmade primarily by excavating the interior areas of the basins and 
building a perimeter dike (dam) around the excavated areas.  The principal impounding 
structures are the perimeter dike that encompasses Ash Pond A and Ash Pond B, the perimeter 
dike that surrounds the South Ash Pond, the perimeter dike that encompasses the West Ash Pond 
and Unit 3 & 4 Slurry Pond, and the perimeter dike that surrounds the Unit 2 Slurry Pond.  A 
diagonal cross dike separates the northern Ash Pond A from the southern Ash Pond B within the 
perimeter dike system.  Likewise, a cross dike separates the southern West Ash Pond from the 
northern Unit 3 & 4 Slurry Pond within the perimeter dike system.  Similarly, the Unit 2 Slurry 
Pond was recently separated into two (east and west) cells by extending the original “finger” 
dike in the middle of the basin to the perimeter dike on the north side of the basin.  There is no 
indication that any of the dikes consist of, or are modified with, wet fly ash, slag, or other 
unsuitable materials.  
   
Ash Pond A has a surface area of approximately 88 acres.  According to a furnished drawing 
(Appendix A – Doc 1.3), the design top elevation of the perimeter dike is 41.5 feet.  The 
maximum height of the perimeter dike is 24.5 feet above the outside toe.  It is an unlined basin 
that is designated to receive fly ash, bottom ash and boiler slag.  The basin is currently active but 
nearly filled to capacity; remaining storage volume varies due to the excavation of ash for retail.  
There is practically no free-standing water in this basin.  Drainage trenches are excavated in the 
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ash surface to direct sluice water and storm water to the southeast side of the basin, where an 
outlet conduit through the cross dike discharges into Ash Pond B.  (Data on conduit type and size 
not provided; conduit not seen in the field.)  Formerly, drainage from Ash Pond A to Ash Pond B 
was through a decant tower with bottom discharge conduit (“18” conc. O-ring pipe” according to 
furnished drawing) through the cross dike near its southwest end; that drainage structure has 
been abandoned in-place.  The original outlet structure (decant tower) on the southwest side of 
the basin with bottom discharge into a conduit through the perimeter dike is bladder plugged and 
abandoned.  A furnished drawing indicates the conduit was to be 24-inch diameter “conc. o-ring 
pipe,” but badly corroded corrugated metal pipe (CMP) was observed in the field at the outlet 
end.  Ash Pond A wastewater discharge is regulated by SCDHEC Bureau of Water/Compliance 
Assurance Division, but the dam structure is not regulated by state or federal agencies.   
 
Ash Pond B has a surface area of approximately 63 acres.  It is an unlined basin that receives 
CCW water from Ash Pond A.  The maximum height of the perimeter dam is 31 feet above the 
outside toe.  It is an unlined basin that is designated to contain fly ash, bottom ash, and boiler 
slag.  The basin is filled to approximately 60 percent capacity, but is currently active as a 
clarifying cell with a relatively small pool of free-standing water in the southern one-third of the 
basin.  The outlet structure (decant tower) near the south end on the west side discharges into a 
conduit through the perimeter dike to the Discharge Canal.  Type and size of the conduit are not 
readable on the furnished drawing, but in the field the shallow-submerged outlet end of the 
conduit appeared to be reinforced concrete pipe (RCP) on the order of 24 inches in diameter. 
 
The capacity of Ash Pond B was expanded in 1997.  The height of the perimeter dike 
embankment along Ash Pond B was raised approximately 7.0 feet to match the elevation of the 
Ash Pond A dike embankment crest.  Appendix A – Doc 1.4 is a report of the raised dike design 
prepared by Paul C. Rizzo Associates, Inc. (Rizzo).  The decant tower structure was raised 7 feet.  
Ash Pond B wastewater discharge is regulated by the SCDHEC Bureau of Water/Compliance 
Assurance Division, but the dam structure is not regulated by state or federal agencies.   
 
The South Ash Pond has a surface area of approximately 61 acres.  According to representative 
sections (Exhibit 1), the design top elevation of the perimeter dike is 37 feet (37.31 feet at 
centerline).  The design of the perimeter dike included a toe drain for seepage control (see 
Exhibit 2 for details); locations of PVC pipe drain outlets for the toe drain are shown in 
Appendix A – Doc 1.5, along with the design layout and features of the South Ash Pond 
perimeter dike.  The maximum height of the perimeter dike is 22 feet above the outside toe.  The 
South Ash Pond is an unlined basin designated to receive fly ash, bottom ash and boiler slag; it is 
currently active and filled to approximately 50 percent of capacity.  The South Ash Pond 
receives water pumped from the West Ash Pond; it also receives water pumped from an outside 
toe ditch on the perimeter of the basin.  Drainage trenches are excavated in the ash surface to 
direct sluice water, pass-through water, and storm water to the east end of the basin, where there 
is a relatively small pool of free-standing water.  The outlet structure (decant tower) at the east 
end discharges into a conduit through the perimeter dike and ultimately to the Discharge Canal.  
(See Section 1 on furnished drawing no. 3-CV-555 in Appendix D – Doc D.1.  Also see 
Appendix D – Doc D.2 for details of the outlet structure.)  The South Ash Pond wastewater 
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discharge is regulated by the SCDHEC Bureau of Water/Compliance Assurance Division, but 
the dam is not regulated by state or federal agencies.   
 
The West Ash Pond (also known as Ash Pond 3 & 4) has a surface area of approximately 62 
acres.  Design layout and features of the West Ash Pond dikes are shown in Appendix A – Doc 
1.6.  According to representative sections (Exhibit 3), the design top elevation of the perimeter 
dike is 37 feet (37.31 feet at centerline).  The maximum height of the perimeter dam is 32 feet 
above the outside toe.  It is an unlined basin designated to contain fly ash, bottom ash, and boiler 
slag; it is filled to approximately 90 percent of capacity, and it currently does not receive ash, 
and the in-place ash is not mined.  The West Ash Basin contains very little free-standing water.  
Water is pumped into the West Ash Pond from the Unit 3 & 4 Slurry Pond and channeled along 
the west and southwest sides to the southeast corner, where it is pumped from the former decant 
tower to the South Ash Pond.  The former outlet conduit through the perimeter dike (see Section 
2 on furnished drawing no. 3-CV-555 in Appendix D – Doc D.1) at the southeast corner of the 
basin apparently has been sealed; therefore, there is no gravity flow outlet from the West Ash 
Pond.  The West Ash Pond wastewater discharge is regulated by the SCDHEC Bureau of 
Water/Compliance Assurance Division, but the dam is not regulated by state or federal agencies.   
 
The Unit 3 & 4 Slurry Pond has a surface area of approximately 100 acres.  Design layout and 
features of the Unit 3 & 4 Slurry Pond dikes are shown in Appendix A – Doc 1.6.  According to 
representative sections (Exhibit 3), the design top elevation of the perimeter dike is 37 feet 
(37.31 feet at centerline).  The maximum height of the perimeter dike is 30 feet above the outside 
toe.  It is an unlined basin designated to receive flue gas emission control residuals (calcium 
sulfate) from the scrubbers; it is filled to approximately 70 percent of capacity.  Although the 
basin is active, it receives sluiced material only during startup of a unit, until the calcium sulfate 
meets specifications for use at an adjacent gypsum wallboard plant.  Once the material meets 
specifications, it is dried and sent by conveyor to the wallboard plant.  The Unit 3 & 4 Slurry 
Pond has the largest pool of free-standing water of the six basins at the Winyah GS; it occupies 
approximately one-half of the basin surface area.  The Unit 3 & 4 Slurry Pond receives water 
pumped from an outside toe ditch on the perimeter of the basin.  There is no gravity outflow 
structure at the basin.  Water is pumped from the Unit 3 & 4 Slurry Pond over the northwest end 
of the cross dike into the West Ash Pond.  The Unit 3 & 4 Slurry Pond wastewater discharge is 
regulated by the SCDHEC Bureau of Water/Compliance Assurance Division, but the dam is not 
regulated by state or federal agencies.   
 
The Unit 2 Slurry Pond has a surface area of approximately 32 acres.  Design layout and features 
of the Unit 2 Slurry Pond dikes are shown in Appendix A – Doc 1.7.  According to the 
representative sections (Exhibit 4), the design top elevation of the perimeter dike is 37.0 feet.  
The maximum height of the perimeter dam is 12 feet above the outside toe.  It is an unlined basin 
designated to receive flue gas emission control residuals (scrubber waste); at the time of the 
assessment it was filled to approximately 65 percent of capacity.  However, it no longer receives 
scrubber waste but is not closed.  A finger dike was extended to complete a north-south cross 
dike across the middle of the basin (see Appendix A – Doc 1.7); a HDPE pipe was installed for 
pass-through flow of storm water run-off.  The concrete pump (sump) structure has an open side 
that formerly was fitted with wooden slide-gate sections to impound water and form a sump or 
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well from which water was pumped.  Currently, all the bottom gates have been removed and the 
bottom gate is raised to allow water to flow under it.  A pump placed inside the structure 
discharges storm water through a drainage pipe to the Intake Canal and maintains the basin 
generally free of a pool of water, except for temporary pools during significant rainfalls.  The 
Unit 2 Slurry Pond wastewater is regulated by the SCDHEC Bureau of Water/Compliance 
Assurance Division, but the dam is not regulated by state or federal agencies.   
   

2.2 SIZE AND HAZARD CLASSIFICATION 

 
The Winyah GS impoundment dams are not regulated by a federal or state agency and currently 
do not have federal or state hazard classifications.  Dams owned by the South Carolina Public 
Service Authority (Santee Cooper) are specifically exempted from state regulation in Section 72-
2 Dam Classifications and Exemptions of the South Carolina Dams and Reservoirs Safety Act 
Regulations.  Santee Cooper created an internal multi-disciplined team composed of professional 
engineers with backgrounds specializing in dam safety, environmental services, plan operations, 
and facility maintenance to evaluate the structural integrity and safety of the impoundments.  
This task force will also establish hazard ratings for each impoundment using nationally 
recognized criteria. 
 
In the following paragraphs a preliminary hazard potential determination is made on the basis of 
the hazard potential classification system adopted by USEPA; this classification system and the 
hazard potential determination and basis are presented on the field observation checklists for the 
Winyah GS CCW ponds included in Appendix B (also see Table 2.4 below). 
 
Ash Pond A Dam - Maximum dam height is 24.5 feet, according to furnished information.  The 
total storage capacity is 807 acre-feet.  Other physical data are summarized in Table 2.1. The 
dam currently has an undetermined hazard potential rating.  For reference the SCDHEC criteria 
for Size Classification and Hazard Potential Classification are presented in Table 2.2 and Table 
2.3, respectively.  Based on storage capacity, the Ash Pond A Dam has a Small Size 
Classification.  Failure of the dam would discharge CCW into the Cooling Pond.  The failure 
would not likely cause loss of life but would cause some onsite environmental damage and 
potential disruption of generation station operations.  Therefore, per the USEPA classification 
(see Table 2.4) the Ash Pond A Dam should be given a Low Hazard Potential Classification. 
 
Ash Pond B Dam - Maximum dam height is 31 feet, according to furnished information.  The 
total storage capacity is 537 acre-feet.  Other physical data are summarized in Table 2.1. The 
dam currently has an undetermined hazard potential rating.  Based on storage capacity and 
SCDHEC criteria (Table 2.2), the Ash Pond B Dam has a Small Size Classification.  Failure of 
the dam would discharge CCW into the Cooling Pond.  The failure would not likely cause loss of 
life but would cause some onsite environmental damage and potential disruption of generation 
station operations.  Therefore, per the USEPA classification the Ash Pond B Dam should be 
given a Low Hazard Potential Classification. 
 
South Ash Pond Dam - Maximum dam height is 22 feet, according to furnished information.  
The total storage capacity is 1,129 acre-feet.  Other physical data are summarized in Table 2.1. 
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The dam currently has an undetermined hazard potential rating.  Based on storage capacity and 
SCDHEC criteria (Table 2.2), the South Ash Pond Dam has an Intermediate Size Classification.  
Failure of the dam would discharge CCW into a perimeter ditch bounded by existing railroad 
tracks.  If the tracks were to be overtopped, CCW could potentially damage the tracks and 
adjacent private property and/or enter Pennyroyal Creek.  The failure would not likely cause loss 
of life but would cause environmental damage, potential private property damage, and potential 
disruption of railroad operations and generation station operations.  Therefore, per the USEPA 
classification the South Ash Pond Dam should be given a Significant Hazard Potential 
Classification. 
  
West Ash Pond Dam - Maximum dam height is 32 feet, according to furnished information.  The 
total storage capacity is 1,178 acre-feet.  Other physical data are summarized in Table 2.1.  The 
dam currently has an undetermined hazard potential rating.  Based on storage capacity and 
SCDHEC criteria (Table 2.2), the West Ash Pond Dam has an Intermediate Size Classification.  
Failure of the dam could potentially damage adjacent private property and/or enter Pennyroyal 
Creek; if failure occurs on the southwest side, the adjacent railroad tracks could potentially be 
overtopped with CCW.  The failure would not likely cause loss of life but would cause 
environmental damage, potential private property damage, and potential disruption of railroad 
operations and generation station operations.  Therefore, per the USEPA classification the West 
Ash Pond Dam should be given a Significant Hazard Potential Classification. 
 
Unit 3 & 4 Slurry Pond Dam - Maximum dam height is 30 feet, according to furnished 
information.  The total storage capacity is 1,700 acre-feet.  Other physical data are summarized 
in Table 2.1.  The dam currently has an undetermined hazard potential rating.  Based on storage 
capacity and SCDHEC criteria (Table 2.2), the Unit 3 & 4 Slurry Pond Dam has an Intermediate 
Size Classification.  Failure of the dam could potentially damage adjacent private property and/or 
release CCW into Pennyroyal Creek with potential impact on the nearby Pennyroyal Road.  The 
failure would not likely cause loss of life, but would cause environmental damage and potential 
private and public property damage.  Therefore, per the USEPA classification the Unit 3 & 4 
Slurry Pond Dam should be given a Significant Hazard Potential Classification. 
 
Unit 2 Slurry Pond Dam - Maximum dam height is 12 feet, according to furnished information.  
The total storage capacity is 416 acre-feet.  Other physical data are summarized in Table 2.1.  
The dam currently has an undetermined hazard potential rating.  Based on storage capacity and 
SCDHEC criteria (Table 2.2), the Unit 2 Slurry Pond Dam has a Small Size Classification.  
Failure of the dam would discharge CCW into a perimeter ditch.  If the perimeter ditch were to 
be overtopped, CCW could potentially damage adjacent property (gypsum wallboard plant) 
and/or enter the Intake Canal.  The failure would not likely cause loss of life but would cause on-
site environmental damage, potential property damage, and potential disruption of generation 
station operations.  Therefore, per the USEPA classification the Unit 2 Slurry Pond Dam should 
be given a Significant Hazard Potential Classification. 
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Pertinent physical data are presented in the following Table 2.1. 
 

Table 2.1: Summary of Dam Dimensions and Size* 

 Ash  

Pond A 

Dam 

Ash 

Pond B 

Dam 

South Ash 

Pond Dam 

West Ash 

Pond Dam 

Unit 3 & 4 

Slurry 

Pond Dam 

Unit 2 

Slurry 

Pond Dam 

Dam Height 24.5’  31.0’  22.0’  32.0’  30.0’  12.0’  

Crest Width 12’ 12’ 15’ 15’ 15’ 10’ 

Length 

~8,854’
** ~6,243’  ~8,663’ ~6,950’** ~5,937’  ~6,491’ ** 

Side Slopes (inside) 2:1 2:1 3:1 & 4:1 2:1 & 3:1 2:1 & 3:1 2:1 

Side Slopes (outside) 3:1 2:1 3:1 & 4:1 2:1 & 3:1 2:1 & 3:1 2:1 
Hazard Potential 
Classification*** 

Low Low Significant  Significant Significant Significant 

*Based on data in Santee Cooper’s response to EPA’s RFI dated March 9, 2009 and furnished information. 

**Includes cross dike. 
***Preliminary Hazard Potential Classification based on available information and hazard potential classification 

adopted by USPA. 

 
The SCDHEC Size Classification System is presented in the following Table 2.2.  (Based on 
USACE ER 1110-2-106 dated September 26, 1979, except “Very Small” category was added by 
SCDHEC.) 

   

Table 2.2: Size Classification* 

Category Impoundment Storage (Acre-Feet) Dam Height (Feet) 

Very Small Less than 50 Less than 25 
Small Less than 1,000 but equal to or greater 

than 50 Less than 40 but equal to or greater than 25 

Intermediate 
Less than 50,000 but equal to or greater 
than 1,000 Less than 100 but  equal to or greater than 40 

Large Equal to or less than 50,000 Equal to or less than 100 

*Note: Size classification may be determined by either storage or height of structure, whichever 

gives the higher category.  

 
The SCDHEC Hazard Potential Classification System is presented in the following Table 2.3.   
  



FINAL 

Winyah GS 2-7 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC    Dam Assessment Report 

Table 2.3: SC Hazard Potential Classification  

Category Hazard Potential 
High Hazard  

(Class I) 
Dams located where failure will likely cause loss of life or serious damage to 
home(s), industrial and commercial facilities, important public utilities, main 
highway(s) or railroad(s). 

Significant Hazard 
(Class II) 

Dams located where failure will not likely cause loss of life but may damage 
home(s), industrial and commercial facilities, secondary highway(s) or 
railroad(s) or cause interruption of use or service of relatively important 
public utilities. 

Low Hazard  

(Class III) 
Dams located where failure may cause minimal property damage to others.  
Loss of life is not expected.   

 

The Hazard Potential Classification System adopted by the USEPA is presented in the following 
Table 2.4. 
 

Table 2.4: Dam Hazard Potential Classification  

Used by EPA 

Category Hazard Potential Description 

High Hazard Potential Dams where failure or misoperation will probably cause loss of 
human life. 

Significant Hazard Potential Dams where failure or misoperation results in no probable loss of 
human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns.  
Significant hazard potential classification dams are often located in 
predominantly rural or agricultural areas but could be located in areas 
with population and significant infrastructure. 

Low Hazard Potential 

 

Dams where failure or misoperation results in no probable loss of 
human life and low economic and/or environmental losses.  Losses 
are principally limited to the owner’s property. 

Less Than Low Hazard 

Potential 

Dams where failure or misoperation results in no probable loss of 
human life or economic or environmental losses.   

 
 

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN 

THE UNIT(S) AND MAXIMUM CAPACITY 

   
The amount of CCW residuals currently stored in the units and maximum capacities are 
summarized in Table 2.5. 
  
Ash Pond A - Based on information from Santee Cooper, this basin contains fly ash, bottom ash 
and boiler slag deposited over 35 years.  As previously mentioned, this basin is currently active 
and remaining storage volume varies due to the excavation of fly ash for retail.  A total of 726 
acre-feet of CCW material is contained within Ash Pond A, recorded 2009.  The amount of ash 
produced and removed from 2005 to 2009 is provided, see Appendix A – Doc 1.8.  As of 2009, 
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Ash Pond A had an estimated 10 percent remaining in total storage capacity.  A normal pool of 
water is not maintained in this basin other than locally along drainage ditches excavated in the 
ash surface.   
 
Ash Pond B - Based on information from Santee Cooper, this basin is currently active as a 
clarifying cell and contains fly ash and bottom ash deposited over 35 years.  The storage capacity 
of Ash Pond B was increased in 1997 with the expansion of the embankment.  The height of the 
dam was raised to approximately meet the existing top of dam elevation of Ash Pond A.  A 
normal pool of water is maintained at approximately 35.0 feet or 6.0 feet below the design top 
elevation of 41.0 feet indicated in Rizzo’s design report (Appendix A – Doc 1.4); the pool level 
at the time of the site visit was at elevation 34.8 feet.  A total of 322 acre-feet of CCW material is 
contained within Ash Pond A, recorded 2009.  Ash Pond B has an estimated 40 percent 
remaining in total storage capacity.  The pool of free-standing water covers approximately one-
third of the surface area in the lower (southern) part of the basin. 
 
South Ash Pond - Based on information from Santee Cooper, this basin contains fly ash, bottom 
ash and boiler slag deposited over 30 years.  As previously mentioned, this basin is currently 
active.  A total of 565 acre-feet of CCW material is contained within the South Ash Pond, 
recorded 2009.  The South Ash Pond has an estimated 50 percent remaining in total storage 
capacity.  The design maximum water level is at elevation 34.0 feet, which would leave at least 
3.3 feet of freeboard below the design crest centerline elevation of 37.31 feet.  The staff gage 
reading at the time of the site visit was 17.1 feet, but no reference elevation was given to relate 
this reading to an elevation that can be compared to the dam crest elevation.  Visually the pool 
level appeared to be at least 6.0 feet below the crest at the time of the site visit.  
 
West Ash Pond - Based on information from Santee Cooper, this basin contains fly ash, bottom 
ash and boiler slag deposited over 30 years.  As previously mentioned, this basin no longer 
receives CCW.  A total of 1060 acre-feet of CCW material is contained within the West Ash 
Pond, recorded 2009.  The West Ash Pond has an estimated 10 percent remaining in total storage 
capacity, but currently the basin is used only for pass-through of water pumped into it from the 
Unit 3 & 4 Slurry Pond.  A normal pool of water is not maintained in this basin other than locally 
along drainage ditches excavated in the ash surface.  The original design maximum pool 
elevation was 34.0 feet, which was about 3.3 feet below the design crest centerline elevation. 
 
Unit 3 & 4 Slurry Pond - Based on information from Santee Cooper, this basin contains flue gas 
emission control residuals deposited over 30 years.  As previously mentioned, this basin is 
currently active but receives calcium sulfate slurry only during unit start-up operations, until the 
material meets specifications for use at the gypsum board manufacturing plant located adjacent 
to the generating station.  A total of 1190 acre-feet of CCW material is contained within Unit 3 
& 4 Slurry Pond, recorded 2009.  Unit 3 & 4 Slurry Pond has an estimated 30 percent remaining 
in total storage capacity.  The design maximum pool elevation is 34.0 feet, which is about 3.3 
feet below the design crest centerline elevation.  A staff gage reading at the time of the site visit 
indicated that the pool level was at elevation 34.9 feet, which was above the design maximum 
pool elevation.  The pool of free-standing water covers approximately one-half of the surface 
area in the northern part of the basin. 
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Unit 2 Slurry Pond - Based on information from Santee Cooper, this basin contains flue gas 
emission control residuals deposited over 33 years.  The basin is currently not active but not 
closed.  A total of 270 acre-feet of CCW material is contained within Unit 2 Slurry Pond, 
recorded 2009.  The Unit 2 Slurry Pond has an estimated 35 percent remaining in total storage 
capacity.  A normal pool of water is not maintained in this basin; storm water runoff within the 
basin is pumped out (to Intake Canal) as it accumulates.  The amount of water in the basin at the 
time of the site visit was minimal. 

 

Table 2.5: Amount of Residuals and Maximum Capacity of Unit* 

  

Ash Pond 
A 

Ash Pond 
B 

South 
Ash 
Pond 

West 
Ash 
Pond 

Unit 3 & 
4 Slurry 

Pond 

Unit 2 
Slurry 
Pond 

Surface Area (acre) 88 63 61 62 100 34 

Current Storage 
Volume (acre-feet) 726 322 565 1060 1190 270 

Total Storage 

Capacity (acre-feet) 807 537 1129 1178 1700 416 

   *Based on data in Santee Cooper’s response to EPA’s RFI dated March 9, 2009. 

 

2.4 PRINCIPAL PROJECT STRUCTURES 

 
2.4.1 Earth Embankment Dams 

 
Ash Pond A and Ash Pond B Dams - The material used in the construction of the 
perimeter dam along Ash Pond A and the cross dike embankment is unknown but 
presumed to be similar to that described below for the original perimeter dam 
along Ash Pond B.  The basins are not lined.  The top of Ash Pond A dam 
elevation from original design plans is 41.5 feet; the original design top of dam 
elevation for Ash Pond B was 34.5 feet.  The original design geometry of the 
perimeter dam consists of 2 horizontal (H) to 1 vertical (V) inside slopes 
(upstream slope of cross dike) 3 H to 1 V outside slopes (downstream slope of 
cross dike), and 12-foot crest width (minimum).  From test borings made by 
Rizzo as part of design studies to raise the Ash Pond B dam, the materials used in 
the construction of the original perimeter dam embankment along Ash Pond B 
were revealed to consist of predominantly clayey-silty fine sand and silty fine 
sand.  The perimeter embankment along Ash Pond B was expanded in 1997.  The 
top of dam was raised approximately 6.8 feet to match the top of dam elevation of 
Ash Pond A (see Appendix A – Doc 1.4).  The design geometry of the dam raise 
consisted of 2 H to 1 V side slopes both inside and outside and crest width of 12 
feet.  Borrow soil composed of clayey sands was obtained from a property near 
Winyah GS for use in construction of the embankment raise.  No internal drainage 
blankets or toe drains for seepage control were included in the original design of 
the perimeter dams or in the design of the dam raise for Ash Pond B.  The length 
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of the embankment raised was 5,200 feet.  The raised embankment outside toe 
encroached slightly into the adjacent Cooling Pond.  In these areas the design 
called for the foundation of the embankment toe to be constructed of riprap to 
above the water level and placement of a filter on top of the riprap before 
constructing the soil embankment on top of it.  The total length of the perimeter 
dam is approximately 12,875 feet.  The total length of the cross dike is 
approximately 2,222 feet.    

 
South Ash Pond Dam - The soil used in the construction of the dam embankment 
is unknown but probably locally obtained.  The basin is not lined.  Original design 
called for gravel surfacing on part of the crest, from the access road on the north 
side around to a turn-around located just past the location of decant tower at the 
east end.  The total length of the dam is approximately 8,663 feet.  The design 
geometry of the dam consists of 3 H to 1 V inside and outside slopes for 
approximately 6,600 feet, 4 H to 1 V inside and outside slopes for approximately 
1,750 feet along the west and southwest portions of the embankment, and crest 
width of 15 feet.  A toe drain is used for seepage control.  Seepage water collected 
in the drain discharges through 4-inch diameter solid-wall PVC pipes extending 
from the internal drain to daylight at the toe; the design spacing of these seepage 
drainage pipes is 200 feet.  A representative section of the embankment dam is 
shown in Exhibit 1.  The toe drain details are shown in Exhibit 2.  The design 
drawings (Appendix A – Doc 1.5) show that a 30-inch diameter CMP through a 
southwest section of the perimeter dike was used for drainage from the basin area 
during construction.  This CMP was plugged with concrete at the upstream 
(inside) and downstream (outside) toes of the dam and left in-place at completion 
of construction in 1980.  (A detail of the plugging system is shown on a furnished 
drawing no. 3-CV-555, dated 5-1-79.  See Appendix D – Doc D.1) As 
subsequently discussed, emergency repairs had to be made at the Unit 3 & 4 
Slurry Pond dam when a leak through the dam developed at a similarly plugged 
CMP.  Preventative repairs were made at the plugged CMP through the South Ash 
Pond dam to preclude a similar leak from developing through this dam.  This 
remedial work was done in 2008 at the same time as the work to secure the 
leaking construction drain at the Unit 3 & 4 Slurry Pond dam was completed. 

 
Unit 3 & 4 Slurry Pond and West Ash Pond Dams - The material used in the 
construction of the dam embankments is unknown but probably locally obtained.  
The basins are not lined.  The total length of the perimeter dam is approximately 
11,357 feet.  The total length of the cross dike is approximately 1,530 feet.  The 
design geometry of the cross dike consists of 3 H to 1 V side slopes and 15-foot 
crest width.  A finger dike that partially divides the Unit 3 & 4 Slurry Pond has 
like design geometry.  The perimeter dam consists of 2 H to 1 V inside and 
outside slopes along 3 sides, and 3 H to 1 V inside and outside slopes along the 
west sides of the basins, and crest width of 15 feet.  No internal drainage blankets 
or formal toe drains for seepage control were used.  A representative section of 
the embankment dam is shown in Exhibit 3.  The embankment dam on the 
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northwest side of the Unit 3 & 4 Slurry Pond required emergency repair when 
leakage developed at an abandoned CMP construction drain through the perimeter 
dam; apparently the pipe plugging system had failed, allowing leakage from the 
basin.  The remedial work is described in Subsection 4.1.3.  The area enclosed by 
a cofferdam during repairs was backfilled and the outside slope restored to 
original design.  At the time remedial work at the abandoned CMP through the 
Unit 3 & 4 Slurry Pond was completed in 2008, preventative repairs were made at 
an abandoned CMP construction drain pipe through the perimeter dam at the 
southwest corner of the West Ash Pond.  The repairs were made to preclude a 
similar leak from developing through this dam. 

 
Unit 2 Slurry Pond Dam - The material used in the construction of the dam 
embankment is unknown but probably locally obtained.  The basin is not lined.  
Total length of the perimeter dam is approximately 4,867 feet.  The original finger 
dike was extended to complete a cross dike within the basin, dividing the basin 
into east and west cells, although gravity drainage of storm water runoff from the 
east cell to the west cell is provided with a corrugated HDPE pipe under the 
closure section of the cross dike.  Total length of the cross dike is approximately 
1,624 feet.  The design geometry of the dam embankments consists of 2 H to 1 V 
side slopes and typical 10-foot crest width, except along the south side, which is 
25.33 feet.  No internal drainage blankets or formal toe drains for seepage control 
were used.  A representative section of the embankment dam is shown in 
Exhibit 4.  

 
2.4.2 Outlet Structures 

 
Ash Pond A – Two abandoned outlet structures are located near the southwest 
corner of the basin.  One of these outlet structures discharged in a westerly 
direction through the perimeter dike to outfall into the Discharge Canal; it has 
been bladder plugged.  The other outlet structure discharged in a southerly 
direction through the cross dike and into Ash Pond B; this outlet structure was not 
plugged but abandoned in-place.  Both of the abandoned outlet works consisted of 
intake risers with bottom discharge through conduits that passed through the 
dikes.  The furnished design drawings indicate that the discharge conduits were to 
be concrete o-ring pipes with 24-inch diameter through the perimeter dike and 18-
inch diameter through the cross dike.  However, a badly corroded 24-inch 
diameter CMP was observed at the outfall of the conduit through the perimeter 
dike.  The outfall for the abandoned conduit through the cross dike is buried in 
ash and could not be observed.  Both risers are accessed with a steel catwalk but 
are currently buried in ash.  
 
The current outlet structure discharges into Ash Pond B through the cross dike 
near the northeast end of the cross dike.  Furnished design drawings do not show 
information on this outlet structure; the structure was not seen in the field.  There 
is no other outlet from Ash Pond A.  The original design drawings show that an 
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emergency overflow was to be constructed on the crest of the perimeter dike on 
the west side of the basin; the overflow section was to have 10-foot bottom width 
at elevation 39.25 feet (2.25 feet lower than dike crest elevation) with gradual side 
slopes of 10 H to 1 V.  However, this overflow section (low spot) in the crest was 
not apparent during the site visit. 
 
Ash Pond B - The outlet works consist of a rectangular reinforced concrete decant 
tower (intake structure) with bottom discharge into a RCP that extends through 
the bottom of the perimeter dike to the Discharge Canal.  The decant tower is 
located near the south end on the west side of the basin, and the outlet pipe 
extends through the embankment dam in a westerly direction.  As previously 
noted, the type and size of the conduit are not readable on the furnished drawing, 
but in the field the shallow-submerged outlet end of the conduit appeared to be 
reinforced concrete pipe (RCP) on the order of 24 inches in diameter.  The top of 
the decant tower is accessed from the top of the dam with a steel catwalk 
(footbridge).   
 
South Ash Pond - The outlet works are located at the east end of the basin and 
consist of a rectangular reinforced concrete decant tower with bottom discharge 
into a 36-inch diameter RCP conduit that extends easterly through the bottom of 
the perimeter dike; the discharge ultimately outfalls into the Discharge Canal, as 
shown in Section 1 on furnished drawing no. 3-CV-555 in Appendix D – Doc 
D.1.  The outfall could not be seen from site visit vantage points in the field.  The 
top of the decant tower is accessed from the top of the dam with a steel catwalk 
(footbridge).  
 
West Ash Pond – The outlet works are located at the southeast corner of the basin.  
The original outlet structure at this location is shown in Section 2 on furnished 
drawing no. 3-CV-555 in Appendix D – Doc D.1.  From this section and 
furnished plans it appears that originally there was gravity flow from the West 
Ash Pond to the South Ash Pond through an intake tower with bottom discharge 
into a 36-inch diameter RCP conduit that extended through the West Ash Pond 
perimeter dike, through the intervening space between the West Ash Pond and the 
South Ash Pond, and through the South Ash Pond perimeter dike to the interior of 
South Ash Pond.  However, it appears that gravity flow was no longer possible 
when ash buildup in the South Ash Pond covered the outfall from the West Ash 
Pond. 
 
Currently, water is pumped from the West Ash Pond to the South Ash Pond 
through a flexible conduit that is supported on a bridge over a drainage ditch to 
the South Ash Pond.  The old drainage tower is used as a pump structure or well 
from which to pump the water.  The bottom discharge conduit apparently was 
sealed.  The top of the drainage tower is accessed from the top of the dam with a 
steel catwalk (footbridge).  
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Unit 3 & 4 Slurry Pond – There is no gravity flow outlet structure at the Unit 3 & 
4 Slurry Pond and apparently never has been, other than the temporary drainage 
pipe (30-inch CMP) that was used for drainage during construction.  Water is 
pumped from the Unit 3 & 4 Slurry Pond to the West Ash Pond over the cross 
dike at the southwest corner of the basin (northwest end of cross dike).  Two 
pumps were being used at the time of the site visit. 
 
Unit 2 Slurry Pond - The outlet works consist of a pump structure made of a 
rectangular reinforced concrete box with an open side that can be fitted with 
sectional wooden slide gates for maintaining a pool in the basin.  Currently, only 
one gate section is in place, but it is lifted to allow water to flow under it into the 
pump (sump) structure, where a pump is in place to remove storm water runoff as 
it drains into the structure.  The storm water is discharged through a flexible 
HDPE line to the Intake Canal, and the basin currently is maintained free of a 
pool of water. 

 
2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN 

GRADIENT 

 
A regional map showing Winyah GS and the ash ponds and slurry ponds in relationship to 
“critical” infrastructure within a 5-mile radius was provided by Santee Cooper and included in 
Appendix A – Doc 1.9 in of this report.  “Critical” infrastructure includes facilities such as 
schools and hospitals.  There are 7 schools and 1 hospital located within the 5-mile radius, as 
shown on the map.  Three of the schools are located to the east and east northeast on topography 
that is higher than the ponds.  The remaining critical infrastructure (4 schools and 1 hospital) are 
all located in Georgetown near the 5-mile limit to the northeast and across the Sampit River from 
the generating station and thus do not lie directly down gradient from Winyah GS.  In general, 
land use downstream from the ponds is conservation/preservation area, forested/agricultural, 
planned development, and some residential.   
 
Based on USGS quadrangles, flood impacts from postulated failure of the ash pond and slurry 
pond dams at the Winyah GS would primarily impact the areas along the Pennyroyal Creek and 
possibly Turkey Creek and/or potentially areas along the Sampit River. 
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS 
 

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT 

UNIT(S) 

 
Furnished reports of quarterly inspections, conducted by Santee Cooper, for the period July 2009 
through June 2010 indicated no major structural or operational problems.  No significant 
deterioration was indicated in the documentation reviewed.  No other reports on the safety of the 
management units were provided.  The furnished design report prepared by Rizzo for the Ash 
Pond B dike raising does not include stability analysis of the raised embankment. 
  

3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL 

PERMITS 
 

The Winyah GS is currently regulated under NPDES Permit No. SC-0022471 (see Appendix A – 
Doc 1.10).  This permit became effective March 2008 and will expire on July 2011, according to 
the furnished documentation. 
 
The ash ponds and slurry ponds at the Winyah GS are regulated for water quality by the South 
Carolina Department of Health and Environmental Control (SCDHEC) Bureau of 
Water/Compliance Assurance Division.  Groundwater monitoring/sampling is conducted at a 
number of points (water-quality wells) around the ash and slurry ponds.  Surface water sampling 
is conducted to monitor the quality of discharge.   
 

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY) 
 

Ash Pond A - There have been no reported spill/release incidents at this basin. 
  
Ash Pond B - There have been no reported spill/release incidents at this basin. 
 
South Ash Pond - There have been no reported spill/release incidents at this basin.  As stated 
above, an abandoned CMP construction drain pipe through the perimeter dike along the 
southwest side of the South Ash Pond was located and sealed along with the surrounding soil 
using a cement-bentonite slurry wall.  This action was taken to preclude a leakage problem, as 
happened at a similar abandoned construction drain through the Unit 3 & 4 Slurry Pond 
perimeter dike. 
 
West Ash Pond - There have been no reported spill/release incidents at this basin.  As stated 
above, an abandoned CMP construction drain pipe through the perimeter dam at the southwest 
corner of the West Ash Pond was located and sealed along with the surrounding soil using a 
cement-bentonite slurry wall.  This action was taken to preclude a leakage problem, as happened 
at a similar abandoned construction drain through the Unit 3 & 4 Slurry Pond perimeter dike. 
 
Unit 3 & 4 Slurry Pond – On February 14, 2008, the Unit 3 & 4 Slurry Pond had a release of 
CCW water into plant property.  The cause of this release was determined to be a failure of the 
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plugging system in an abandoned 30-inch diameter CMP through the dike embankment on the 
northwest side of the basin; the CMP had been used for drainage from the basin during original 
construction, dating back to 1980 (see Appendix A – Doc 1.6 for location of the old construction 
drain).  Remedial work was done to correct the leakage problem (see Subsection 4.1.3 for 
description).  The embankment was restored to original design geometry at the repair location.  
 
Unit 2 Slurry Pond - There have been no reported spill/release incidents at this basin. 
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION 

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

 

4.1.1 Original Construction 

 
No construction records are available.  Therefore, little is known of original 
construction other than the year the ponds were completed. 
 
Ash Pond A and Ash Pond B – Ash Pond A and Ash Pond B  were built within a 
perimeter dike system and separated by a diagonal cross dike with Ash Pond A 
situated on the north side of the cross dike and Ash Pond B on the south side.  It 
appears that the dikes were somewhat field-fitted using minimal design 
information.  The ponds were completed and commissioned in 1975. 
 
Ash Pond A is bounded on the north side by the perimeter dike adjacent to the 
Intake Canal, on the west side by the perimeter dike adjacent to the Discharge 
Canal, on the east side by the perimeter dike adjacent to the Cooling Pond, and on 
the south side by the cross dike.  The lowest elevation on the basin’s floor is 
unknown.  The basin was not lined.  The original outlet structures, now 
abandoned, were as described in Subsection 2.4.2.    

 
Ash Pond B is bounded on the north side by the cross dike, on the west side by 
the perimeter dike adjacent to the Discharge Canal, and on the east side by the 
perimeter dike adjacent to the Cooling Pond.  The crest of the of the original 
section of perimeter dike around Ash Pond B was approximately 7.0 feet lower 
than the section around Ash Pond A.  The lowest elevation on the basin’s floor is 
unknown.  The basin was not lined.  The original outlet structure was as described 
in Subsection 2.4.2 but the intake riser was approximately 7.0 feet lower. 

   
South Ash Pond – The perimeter dike was constructed in an east-west elongated 
loop to form the basin.  It is the only dike at the station that includes a toe drain 
for seepage control.  It also has some of the flattest slopes (as flat as 4 H to 1 V 
around the west and southwest sides, suggesting that weaker foundation soils 
and/or lower ground may exist in that area.  The basin is bounded along its 
perimeter by railroad spurs that supply coal to the station.  The lowest elevation 
on the basin’s floor is unknown.  The basin was not lined.  The original outlet 
structure is the same as the current outlet structure as described in Subsection 
2.4.2.  The South Ash Pond was completed and commissioned in 1980. 
 
West Ash Pond and Unit 3 & 4 Slurry Pond – The West Ash Pond and Unit 3 & 4 
Slurry Pond were built within a perimeter dike system and separated by a cross 
dike with the West Ash Pond situated on the south side of the cross dike and the 
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Unit 3 & 4 Slurry Pond on the north side.  The ponds were completed and 
commissioned in 1980. 
 
The West Ash Pond is bounded on the northeast side by the cross dike, and on the 
west, southwest, and east sides by the perimeter dike; a railroad spur borders the 
southwest side.  The lowest elevation on the basin’s floor is unknown.  The basin 
was not lined.  The original outlet structure appears to have included an intake 
riser at the southeast corner with bottom discharge into a conduit extending to the 
South Ash Pond, as described in Subsection 2.4.2. 
 
The Unit 3 & 4 Slurry Pond is bounded along the east, southeast, northeast, 
northwest, and west sides by the perimeter dike, and on the southwest side by the 
cross dike.  A finger dike was constructed north of and generally parallel to the 
cross dike (northwesterly) from the east side, partially dividing the basin.  The 
lowest elevation on the basin’s floor is unknown.  The basin was not lined.  There 
appears to have never been a gravity flow outlet from the operational basin; water 
has always been pumped from the Unit 3 & 4 Slurry Pond to the West Ash Pond, 
as described in Subsection 2.4.2. 
 
Unit 2 Slurry Pond – The perimeter dike was constructed in a rectangular loop, 
longer in the north-south direction, to form the basin.  The basin is bounded on 
the south side by the Intake Canal.  A finger dike, from the original design, begins 
at the midpoint of the south side perimeter dike and extends to the north.  The 
lowest elevation on the basin’s floor is unknown.  The basin was not lined.  There 
appears to have never been gravity flow of water from this basin; water has 
always been pumped to the Intake Canal from the gated pump structure described 
in Subsection 2.4.2.  The Unit 2 Slurry Pond was completed and commissioned in 
1977. 

 

4.1.2 Significant Changes/Modifications in Design since Original 

Construction 
 

Ash Pond A – There have been no significant changes/modifications in design 
since the original construction of the basin, other than that the original discharge 
structures have been abandoned and a single outlet structure was installed through 
the cross dike near the northeast end of the cross dike (near southeast corner of 
the basin.  The emergency overflow described on original design drawings was 
not observed in the field.   

 
Ash Pond B – The perimeter embankment along Ash Pond B was raised 
approximately 7.0 feet to meet top of dam elevation of Ash Pond A in 1997.  The 
expansion increased the storage capacity of Ash Pond B.  The top of the discharge 
structure (intake riser) was also raised approximately 7.0 feet (see Appendix A – 
Doc. 1.4).  The expansion was designed by Paul C. Rizzo Associates, Inc. 
(PCRA), a FERC-approved Independent Consultant for dam safety assessments.  
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The geotechnical investigation performed in conjunction with PCRA’s design 
indicated the embankments were well constructed. 
 
South Ash Pond – There have been no significant changes/modifications in design 
since the original construction of the basin.   
 
West Ash Pond – There have been no significant changes/modifications in design 
since the original construction of the basin, other than abandonment of the 
apparent original gravity-flow discharge structure, so that water is now pumped 
from the West Ash Pond to the South Ash Pond, rather than flowing by gravity. 

 
Unit 3 & 4 Slurry Pond – There have been no significant changes/modifications in 
design since the original construction of the basin.  During the site visit there 
appeared to be gypsum-encrusted riprap along the waterline on the inside slope of 
the perimeter dike on the northeast side of the basin.  Riprap is not indicated as a 
design feature in the original design plans. 

 
Unit 2 Slurry Pond – The finger dike from the original design has been extended 
to create a cross dike.     

 
4.1.3 Significant Repairs/Rehabilitation since Original Construction 

 
Ash Pond A – There have been no significant repairs/rehabilitation made to this 
basin since the original construction.   

 
Ash Pond B – There have been no significant repairs/rehabilitation made to this 
basin since the original construction.   
 
South Ash Pond – The abandoned CMP construction drain pipe through the 
perimeter dike along the southwest side of the South Ash Pond was located and 
sealed along with the surrounding soil using a cement-bentonite slurry wall, to 
preclude a leakage problem occurring there, as happened at a similar abandoned 
construction drain through the Unit 3 &  4 Slurry Pond perimeter dike. 
 
West Ash Pond – The abandoned CMP construction drain pipe through the 
perimeter dam at the southwest corner of the West Ash Pond was located and 
sealed along with the surrounding soil using a cement-bentonite slurry wall, to 
preclude a leakage problem occurring there, as happened at a similar abandoned 
construction drain through the Unit 3 &  4 Slurry Pond perimeter dike. 
 
Unit 3 & 4 Slurry Pond – The abandoned 30-inch CMP construction drain 
through the northwest side of the Unit 3 & 4 perimeter dike required repair in 
March 2008 when leakage developed at the pipe outlet.  A detail on a furnished 
drawing no. 3-CV-555 (dated 5-1-78) shows that concrete plugs of limited extent 
were to be placed at both the inlet and outlet ends of the pipe after completion of 
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construction.  The detail shows the plug at the inlet end as a block of concrete 
extending 2 feet above the top of the pipe, 2 feet beyond the sides of the pipe, and 
1 foot below the bottom of the pipe.  The concrete apparently fills the interior of 
the pipe a minimum of 3 feet into the pipe from the inlet end.  The plug at the 
outlet end is shown as concrete on the interior of the pipe extending 1 foot back 
from outlet end.  This plugging system (and possibly the CMP itself) apparently 
failed, allowing leakage from the basin.  A cofferdam was constructed around the 
leak to equalize the head and reduce the flow through the pipe.  A 60-foot long by 
45-foot deep cement-bentonite slurry wall was constructed along the centerline of 
the dike to create an impermeable barrier.  In addition, the downstream portion of 
the CMP as well as any voids in the surrounding soils was sealed using cement-
bentonite fill.   
 
Unit 2 Slurry Pond – There have been no significant repairs/rehabilitation made to 
this basin since original construction. 

 

4.2 SUMMARY OF OPERATIONAL HISTORY 

 

4.2.1 Original Operational Procedures 
 

The furnished documents do not include the original operational procedures.  The 
ponds are man-made basins that were designed and operated primarily for the 
disposal of fly ash, bottom ash, and boiler slag, or for the disposal of flue gas 
emission control residuals (scrubber wastes).  It is presumed that all of the basins 
were originally operated as wet basins wherein ash and scrubber wastes were 
transported and disposed by sluicing with water into the basins, where the 
suspended particles were allowed to settle out and the water detained temporarily 
in the basins for neutralization and equalization prior to discharge through the 
gravity-flow outlet structures or, in the case of the slurry ponds, removal by 
pumping.  Through most of the operational history, there has been beneficial 
reuse of the fly ash, bottom ash, and gypsum from the scrubbers whenever a 
market was available. 

  

4.2.2 Significant Changes in Operational Procedures since Original Startup 

 
No documents were provided to indicate that basic operational procedures have 
significantly changed since original startup, except that sluicing of CCW into the 
West Ash Pond and the Unit 2 Slurry Pond has essentially ceased.  Also, the 
removal of water from the West Ash Pond is now by pumping rather than by 
gravity flow through an outlet structure to the South Ash Pond. 

 

4.2.3 Current Operational Procedures 

 
The basins are operated and monitored for water quality under a SCDHEC 
approved NPDES permit.  Fly ash is generally dry handled and conveyed to 
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Southeastern Fly Ash on-site, where the excess carbon is removed for energy 
recovery and the remaining ash is processed for use in cement; only when the 
Southeastern plant is down is fly ash sluiced to Ash Pond A or the South Ash 
Pond, depending on the unit source of the fly ash.  Bottom ash is sluiced to Ash 
Pond A.  Flue gas emission control residuals are occasionally sluiced into the Unit 
3 & 4 Slurry Pond.     

 
Ash Pond A currently receives primarily bottom ash.  The CCW slurry is pumped 
into excavated channels within the basin and gravity settling separates the fine 
from the coarser materials.  Once the channels become full, the ash is excavated 
to dry it out for beneficial reuse; some of the bottom ash is used in the 
manufacture of concrete blocks.  The sluice water and storm runoff flow through 
channels excavated in the ash to a pond area at the south end of the basin.  The 
water flows to Ash Pond B through an outlet structure located near the northeast 
end of the cross dike.  

 

Ash Pond B currently is mainly used as a clearing basin for water that drains into 
it from Ash Pond A.  Ash waste material from production operations is not 
currently placed in the basin, although it was directly sluiced into this basin in the 
past.  Water flows into the decant tower near the southwest corner of the basin.  
Outflow from this pond discharges into the Discharge Canal, which leads to the 
Cooling Pond. 
 
The South Ash Pond is currently used mainly for pass-through flow of water that 
is pumped into it from the West Ash Pond and water from yard drains at the 
station, as well as water pumped into it from the perimeter ditch.  Ash waste 
material from production operations is typically not placed in the basin; however, 
fly ash is sluiced into the basin whenever the Southeastern Fly Ash plant has an 
outage.  Water flows into the decant tower at the east end of the basin, and the 
outflow ultimately discharges into the Discharge Canal, which leads to the 
Cooling Pond. 
 
The West Ash Pond is currently used for pass-through flow of water pumped into 
it from the Unit 3 & 4 Slurry Pond.  Ash waste material from production 
operations is no longer placed in this basin.  Water flows to the southeast corner 
of the basin, where it is pumped to the South Ash Pond. 

 
The Unit 3 & 4 Slurry Pond receives sluiced flue gas emission control waste only 
during start-up of one of the units after an outage and only until the gypsum in the 
waste stream meets specifications for use at the adjacent American Gypsum 
wallboard manufacturing plant.  Ordinarily, when the gypsum meets 
specifications, it is dried and sent by conveyor to the gypsum wallboard plant.  
Sluice water, storm water, and water pumped into the basin from the perimeter 
ditch drains to the southwest corner of the basin, where it is pumped over the 
cross dike to the West Ash Pond.  
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The Unit 2 Slurry Pond no longer receives sluiced flue gas emission control 
waste.  The basin will receive scrubber waste in the future only when necessary.  
The Unit 2 Slurry Pond is currently maintained dry.  Storm water collected in the 
basin is pumped into the Intake Canal. 

 
4.2.4 Other Notable Events since Original Startup 

 
Based on furnished information and discussions with Santee Cooper personnel, 
there are no other notable events since original startup of the ash and slurry ponds 
to report at this time. 

 

 



FINAL 

Winyah GS  5-1 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC  Dam Assessment Report 

5.0 FIELD OBSERVATIONS 
 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 
 

Dewberry personnel Frederic C. Tucker, PE and Anne Lee collected available data and 
documents and made field observations during a site visit on June 29-30, 2010, in company with 
the participants listed in Section 1.3.  The design engineer of record for Ash Pond A, Ash Pond 
B, South Ash Pond, West Ash Pond, Unit 3 & 4 Slurry Pond, and Unit 2 Slurry Pond was not 
present or available to assist with answering questions about these basins.   
 
The site visit began in the early afternoon of June 29th and continued the following day till noon 
on June 30th, 2010.  Weather conditions during the visit were partly sunny, humid, and generally 
hot with temperatures around 100 ºF at their peak.  Photographs were taken of conditions 
observed.  Photographs referenced below are contained at the end of this chapter.  
 
The overall visual assessment is that the earthen embankments that impound Ash Pond A, 

Ash Pond B, South Ash Pond, West Ash Pond, Unit 3 & 4 Slurry Pond, and Unit 2 Slurry 
Pond are in good condition.  No visual signs of imminent instability or serious inadequacy of 
the principal structures at these basins that would require emergency remedial action were 
observed.   
 

5.2 ASH POND A 

 

5.2.1 Embankment Dam and Basin Area 

 
Crest 

 
Typical views of the crest around the perimeter dam embankment are shown in 
Photos BA-1, BA-2, BA-3 and BA-4.  The crest was observed to have coarse ash 
surfacing in fair condition.  A moist area with some ruts was observed on the crest 
of the perimeter embankment where vehicles turn to access the ash basin for 
beneficial reuse operations.  Typical views of the coarse ash-surfaced crest of the 
cross dike is shown in Photos BA-5 and BA-6.  No major depressions, sags, 
tension cracks or other signs of significant settlement were observed in the crest.  
No tension cracks which might suggest soil shear failure were observed in the 
crest or along the edge of the crest. 
 
Outside Slope and Toe 

 
The typical outside slope of the perimeter dam embankment of Ash Pond A is 
visible in Photos BA-7, BA-8 and BA-9.  As shown, the grass on the outside slope 
was typically observed to be maintained in relatively good condition.  There are 
some minor areas with sparse grass cover or bare soil (Photo BA-9).  No areas of 
significant erosion were observed.  No obvious signs of slumps, slides, bulges, 
tension cracks, seepage, or animal holes were observed. 
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Some areas along the downstream toe were observed to have wet soils with some 
ponding water and other toe areas were observed to be in need of vegetation 
maintenance, as shown in Photos BA-10, BA-11, BA-12, and BA-13.   

 

Inside Slope and Basin Area 
 

The inside slope of the Ash Pond A embankment dam was observed to be 
generally buried with ash.  A typical view of the inside slope of the perimeter 
embankment of the basin is shown in Photo BA-14.  The slopes of the cross dike 
were observed to be buried with ash (see Photos BA-5 and BA-6).  No slumps, 
slides, or other signs of shear failure were observed in the visible parts of the 
slopes above the ash.  The surface of the exposed ash fill is generally covered 
with tall weeds (reeds) and low-growing bushes, except for the surface of the 
central area where ash is actively mined for beneficial reuse; sparse vegetation to 
no vegetation was observed in areas trafficked with construction equipment and 
other vehicles.  The tall reeds are an invasive wetland species called Phragmites.  
No significant erosion was noted.   

 

Ash sluice lines discharge CCW into the basin at the northwest corner.  A view of 
the sluice lines located at the northwest corner outside of Ash Pond A is shown in 
Photo BA-15.   
 
Abutments and Groin Areas 

 

Not applicable; there are no abutments or groins in the perimeter ring-dam.  
However, no erosion or displacements were observed where the cross dike ties in 
to the perimeter dam.   

 

5.2.2 Outlet Structures 

 

Abandoned Outlet Structures 
 

Two abandoned intake (decant) towers were observed near the southwest corner 
of the basin.  One decant tower has a bottom discharge outlet pipe that extends 
through the cross dike into Ash Pond B.  The tower and outlet pipe are buried in 
ash and abandoned; the former access footbridge to the tower is shown in Photo 
BA-5.   
 
The other decant tower has a sealed bottom discharge outlet pipe that extends 
through the perimeter dam to the Discharge Canal.  The pipe has been bladder 
plugged and abandoned.  The decant tower is buried in ash, as shown in Photo 
BA-16, which also shows the former access footbridge to the tower.  The outlet 
pipe that extends through the cross dike is completely buried and was not 
observed, except at the outfall.  The outfall end of the pipe was observed to be a 
severely corroded CMP, as shown in Photo BA-17.  Depressions or “drop-outs” 
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were observed along the alignment of the buried pipe between the toe of the dam 
and the Discharge Canal, as shown in Photo BA-18, suggesting that the pipe has 
failed.  It is not known if the CMP actually extends through the dam, since design 
drawings indicate that the outlet pipe was to be 24-inch concrete o-ring pipe.  As 
previously mentioned, the CMP may only be an extension between the dam toe 
and the Discharge Canal. 
 
Current Outlet Structure 
 
The current method of conveyance of water from Ash Pond A to Ash Pond B is 
through a drainage structure through the cross dike near the northeast end of the 
cross dike; this structure was not observed. 
   
Emergency Spillway (If Present) 

 
No emergency spillway was observed, although the design plans indicate that 
there was to be an emergency overflow on the perimeter dam on the west side of 
the basin.  Note that an emergency spillway is not ordinarily provided for an ash 
basin that does not receive off-site drainage, such as Ash Pond A.  Santee Cooper 
has indicated that no evidence could be found that the emergency spillway was 
constructed as part of original construction.   

 

Low Level Outlet 
 

There is no low level outlet. 
 

5.3 ASH POND B 
 

5.3.1 Embankment Dam and Basin Area 

 

Crest 
 
Typical views of the crest around the perimeter dam embankment are shown in 
Photos BB-1 and BB-2.  As at Ash Pond A the crest was observed to have coarse 
ash surfacing in fair condition.  No major depressions, sags, tension cracks or 
other signs of significant settlement were observed in the crest.  No tension cracks 
which might suggest soil shear failure were observed in the crest or along the 
edge of the crest. 

 
Outside Slope and Toe  
 
Typical views of the outside slope of the perimeter dam embankment of Ash Pond 
B are shown in Photos BB-3 through BB-6.  As shown, the grass on the outside 
slope was typically observed to be maintained in relatively good condition along 
the majority of the outside slope.  Some areas of bare soil and sparse grass cover 
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were observed as shown in Photo BB-7 and BB-8.  No areas of significant erosion 
were observed.  No obvious signs of slumps, slides, bulges, tension cracks, 
seepage, or animal holes were observed. 
Some areas along the downstream toe were observed to have wet soils with some 
ponding water as shown in Photos BB-6 through BB-8.  
 
Areas along the downstream toe were observed to have ponding water and lack of 
vegetation maintenance, see Photo.  Depressions or drop-outs were observed 
along the buried discharge pipe extending from the decant tower; one is shown in 
Photo BB-9.  Much of outside toe along the Cooling was submerged Pond (see 
Photos BB- 4 and BB-5). 
 
Inside Slope and Basin Area 
 
The inside slope of the Ash Pond B embankment dam was observed to be 
generally buried with ash or submerged in water.  Typical views of the inside 
slope of the perimeter dam embankment of the basin are shown in Photos BB-10 
through BB-13.  No slumps, slides, or other signs of shear failure were observed 
in the visible parts of the slopes above the ash and water levels.  The surfaces of 
the inside slope and ash fill buildup in the northern part of the basin are generally 
covered with a tall growth of reeds (Phragmites).  A pool of free-standing water 
was observed in the southern part of the basin.  The water surface elevation at the 
time of the site visit was 34.8 feet (6.7 feet below design crest elevation).  No 
significant erosion was noted.   
 
Abutments and Groin Areas 
 
Not applicable; there are no abutments or groins in the perimeter ring-dam.  
However, no erosion or displacements were observed where the cross dike ties in 
to the perimeter dam.   

 

5.3.2 Outlet Structures 

 
Overflow Structure 
 
The overflow structure is a concrete drop-inlet box with an open side fitted with 
metal slide gate sections (panels); the top section serves as the overflow weir.  
The metal gate sections slide in angle-iron gate tracks and control the pond level.  
The original structure was raised 7 feet in 1997 when the dam was raised.  Photo 
BB-14 provides an outside view of the overflow structure (decant tower), which is 
located at the southwest corner of Ash Pond B.  A view of the inner chamber 
through the top walkway grate is shown in Photo BA-15.  The structure was 
observed to be in overall good visual condition.  At the bottom of the overflow 
structure water discharges through a RCP outlet to the Discharge Canal.   
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Outlet Conduit 
 
As noted above, the decant tower has bottom discharge through a circular RCP 
that extends through the perimeter dam to the Discharge Canal.  The outlet pipe is 
buried all along the majority of its length to its outfall end.  Depressions or drop-
outs were observed in the section of buried pipe between the dam toe and the 
Discharge Canal.  A gravel layer above the RCP is exposed in a depression at the 
downstream toe of the embankment.  A small amount of water was observed to 
project out from the gravel under the thatch in the depression shown in Photo BB-
9, indicating a separation at a joint.  As shown in Photo BB-16, the discharge 
from the submerged outlet end of the RCP creates a “blowing” or “boiling” effect.  
This may indicate air intake at separated joints along the pipe downstream of the 
dam toe.  The outlet appeared to be flowing clear.  
 
Emergency Spillway (If Present) 
 
No emergency spillway was observed, although the design plans indicate that 
there was to be an emergency overflow on the original perimeter dam on the west 
side of the basin.  The raising of the dike by approximately 7 feet in 1997 may 
have eliminated the low spot that was originally to serve as the emergency 
overflow; however, as previously mentioned no emergency overflow was 
observed on the Ash Pond A perimeter dike west side, even though original plans 
called for it and that dike has not been raised.  An emergency spillway is not 
ordinarily provided for an ash basin that does not receive off-site drainage, such 
as Ash Pond B.  Santee Cooper has indicated that no evidence could be found that 
the emergency spillway was constructed as part of original construction.   

 
Low Level Outlet 
 
There is no low level outlet. 

 
5.4 SOUTH ASH POND  

 
5.4.1 Embankment Dam and Basin Area 

 
Crest 
 
The surface of the crest was observed to be bare earth and grass, although gravel 
surfacing was observed along some segments.  It was observed that potholes and 
shallow depressions in the crest of the embankment have been filled with coarse 
ash as shown in Photo BS-1.  A minor ash wash out on the inside of the basin next 
to the crest of the embankment was observed where water from the toe ditch is 
pumped into the basin from a new pump structure located outside the west end of 
the basin; the washout is shown in Photo BS-2.  The crest was observed to be in 
overall good condition.  The embankment is enclosed by a perimeter ditch along 
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the outside toe of the embankment.  A railroad loop spur line encircles the basin 
on the outboard side of the perimeter toe ditch.  Typical views of the dam crest 
are shown in Photos BS-3 through BS-5.  No major depressions, sags, tension 
cracks or other signs of significant settlement were observed.  No tension cracks 
which might suggest soil shear failure were observed in the crest or along the 
edge of the crest.  
 
Outside Slope and Toe 
 
The outside slope and toe of the South Ash Pond perimeter dam are shown in 
Photos BS-6 to BS-12.  Areas of minor erosion, bare earth, and sparse vegetation 
were observed, particularly along the toe.  Some areas with bare earth were 
caused by maintenance equipment used for toe drain outlet pipe maintenance and 
construction of a new pump station.  A view of the newly constructed pump 
station located at the west end outside toe of the embankment is shown in Photo 
BS-13.  The grass on the outside slope was observed to be maintained in generally 
fair condition.  No areas of significant erosion were observed on the slope.  No 
obvious signs of slumps, slides, bulges, tension cracks, seepage, or animal holes 
were observed on the slope. 
 
Bare earth was observed at the location of the new pump construction.  Views of 
the perimeter ditch along the outside toe of the embankment are shown in Photos 
BS-6, BS-13, BS-14, and BS-15.  Tall vegetation (Phragmites) was observed 
along the perimeter ditch.  Erosion was observed along the toe and perimeter ditch 
at the locations of toe drain maintenance, as shown in Photos BS-16, BS-17 and 
BS-18.  Photo BS-17 shows the damaged end of one of the toe-drain outlet pipes, 
which design drawings indicate were to be on 200-foot spacing.  Wet ground and 
minor seepage was observed at the toe drains and along the downstream toe as 
shown in Photo BS-15, BS-18, and BS-19. 

 
Inside Slope and Basin Area 
 
The inside slope of the South Ash Pond embankment dam was observed to be 
buried with ash in most of the basin and submerged in water where there is a pool 
of free-standing water at the east end.  The water surface elevation at the time of 
the inspection was 17.1 feet (relative), which appeared to be on the order of 6.0 
feet below the dam crest.  A view of the inside of South Ash Pond where water is 
discharged into the basin from the West Ash Pond and from plant drains is shown 
in Photo BS-20 (near northwest corner) and where water discharges from the 
basin at the overflow tower is shown in Photo BS-21 (at east end).  Views of the 
inside slope of the embankment dam or inside of the basin are shown in BS-22 
through BS-26.  No slumps, slides, or other signs of shear failure were observed 
in the visible parts of the slopes above the ash and water levels.  No significant 
erosion was noted.   
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Abutments and Groin Areas 
 
Not applicable; there are no abutments or groins in the perimeter ring-dam.  
  
5.4.2 Outlet Structures 
 
Overflow Structure 

 
The overflow structure is a concrete drop-inlet box with an open side fitted with 
metal slide gate sections (panels); the top section serves as the overflow weir.  
The metal gate sections slide in angle-iron gate tracks and control the pond level.  
Photo BS-21 provides an outside view of the overflow structure (decant tower), 
which is located at the east end of the South Ash Pond.  A view of the inner 
chamber through the top walkway grate is shown in Photo BS-27.  The structure 
was observed to be in overall good visual condition.   

 
Outlet Conduit 
 
The decant tower has a bottom discharge pipe that extends through the 
embankment dam; the water ultimately discharges into the Discharge Canal to the 
east.  The outside slope and intervening area to the Discharge Canal along the 
outlet pipe alignment is shown in Photo BS-28.  The outlet conduit was not seen.  
However, no obvious problems, such as seepage or drop-outs, were observed 
along the apparent alignment of the buried pipe through the embankment dam.  
 
Emergency Spillway (If Present) 
 
There is no emergency spillway. 
 
Low Level Outlet 
 
There is no low level outlet. 

 
5.5 WEST ASH POND  

 
5.5.1 Embankment Dam and Basin Area 

 
Crest 
 
The surface of the crest is a combination of gravel, coarse ash, and bare ground.  
The surface of the crest was observed to be in good condition.  Typical views of 
the embankment crest around the west, east and north sides are shown in Photos 
BW-1 to BW-5.  Typical views of the crest of the cross dike are shown in Photos 
BW-6 and BW-7.  No major depressions, sags, tension cracks or other signs of 
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settlement were observed.  No tension cracks which might suggest soil shear 
failure were observed in the crest or along the edge of the crest.  
As a precaution after failure of the seal in the abandoned CMP construction drain 
through the Unit 3 & 4 Slurry Pond perimeter dam, the existing CMP construction 
drain through the West Ash Pond perimeter dike was filled with concrete. 

 
Outside Slope and Toe 
The outside slope of the West Ash Pond perimeter dam is shown in Photos BW-8 
and BW-10 through BW-13.  As shown, the grass on the outside slope and berm 
was observed to be maintained in generally good condition.  Areas along the 
southeast side of the embankment were observed to be unmaintained.  The outside 
slope of the cross dike (Unit 3 & 4 Slurry Pond side) is submerged by water and 
scrubber waste (calcium sulfate).  No areas of significant erosion were observed 
on the outside slopes.  No obvious signs of slumps, slides, bulges, tension cracks, 
seepage, or animal holes were observed. 
 
The toe of the perimeter dam on the west side is shown in Photos BW-9.  Areas of 
wet soil were observed at the toe along the west side of the perimeter dam as 
shown in Photos BW-9 and BW-14.  The vegetation along the downstream toe in 
some areas was observed to have been avoided by mowers due to wet-soil 
conditions.  No areas of significant erosion were observed.  No scarps, sloughs, 
depressions or other indications of slope instability were observed.   
 
Inside Slope and Basin Area 
 
The inside slope of the West Ash Pond perimeter dam was observed to be 
submerged with ash and with water in drainage ditches excavated in ash next to 
the dam.  The water surface elevation at the southeast corner (pump intake 
location) at the time of the site visit was not provided but appeared to be on the 
order of 2.5 feet below the crest of the perimeter dam.  Views of the pond interior 
and inside slope at the north end, along the southwest side, and along the 
southeast corner of the basin are shown in Photos BW-15 through BW-16.  No 
slumps, slides, or other signs of shear failure were observed in the visible parts of 
the slopes above the water level.  No significant erosion was noted.   
 
Abutments and Groin Areas 
 
Not applicable; there are no abutments or groins in the perimeter ring-dam.  
However, no erosion or displacements were observed where the cross dike ties in 
to the perimeter dam.   
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5.5.2 Outlet Structures 

 
Overflow Structure 
The existing decant structure is submerged in water and ash.  The former intake 
tower (overflow structure) is used as a well or sump for pumping water from the 
West Ash Pond into the South Ash Pond via discharge lines over a bridge; several 
views of the pumping equipment and the intake and discharge lines are shown in 
Photos BW-4, BW-18, and BW-19. 
 
Outlet Conduit 
 
There is no active gravity flow outlet structure; water is pumped from the basin as 
described above.   
 
Emergency Spillway (If Present) 
 
There is no emergency spillway. 
 
Low Level Outlet 
 
There is no low level outlet. 
 

5.6 UNIT 3 & 4 SLURRY POND  

 
5.6.1 Embankment Dam and Basin Area 

 
Crest 
 
The surface of the crest is a combination of fine gravel/sand, coarse ash, and bare 
ground.  The surface of the crest was observed to be in good condition.  Typical 
views of the perimeter dam crest are shown in Photos B3-1 through B3-3 (also see 
BW-7).  Typical views of the crest of the cross dike are as shown in previously 
referenced Photos BW-7 and BW-8.  No major depressions, sags, tension cracks 
or other signs of settlement were observed.  No tension cracks which might 
suggest soil shear failure were observed in the crest or along the edge of the crest.  

 
Outside Slope and Toe 
 
During remedial work to stop leakage at an abandoned CMP construction drain in 
2008, a cofferdam was constructed and a portion of the dike (outside slope) along 
the northwest side was excavated.  The dike was rebuilt to original design 
geometry where excavations had been made.  Views of the vicinity are shown in 
Photos B3-4 through B3-7.  A pump station in the vicinity is shown in Photo 
B3-4.  The pump station was constructed at the northwest corner of the perimeter 
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dam in 2004 in the vicinity of the original drainage ditch as part of an overall 
improvement in stormwater management at the generating station.  Views of the 
perimeter dam outside slope and crest along the reconstructed portion of the 
embankment are shown in Photos B3-5 and B3-7.  The repaired area appeared to 
be in good condition. 
 
Typical views of the outside slope of the perimeter dam of Unit 3 & 4 Slurry Pond 
are shown in Photos B3-8, B3-9, B3-10, and B3-11.  As shown, the grass on the 
outside slope was observed to be maintained in generally good condition; areas of 
the slope along the northeast side were observed to be in need of mowing.  The 
outside slope of the cross dike (West Ash Pond side) is generally buried with ash.  
No areas of significant erosion were observed.  No obvious signs of slumps, 
slides, bulges, tension cracks, seepage, or animal holes were observed. 
The toe of the perimeter dam on the southeast side is visible in Photo B3-8 
adjacent to a toe ditch, and on the northeast side it is shown in Photos B3-12 and 
B3-13.  The toe ditch on the northeast side was observed to be heavily overgrown 
with vegetation (Photo B3-13).  No areas of significant erosion were observed.  
No scarps, sloughs, depressions or other indications of slope instability were 
observed.   

 
Inside Slope and Basin Area 
 
The lower part of the inside slope of the Unit 3 & 4 Slurry Pond embankment dam 
was observed to be submerged in water.  The water surface elevation at the time 
of the inspection was 34.9 feet (2.4 feet below design centerline crest elevation).  
Views of the pond interior and inside slope are shown in Photos B3-6 and B3-15 
through B3-17.  No slumps, slides, or other signs of shear failure were observed 
in the visible parts of the slopes above the water level.  No significant erosion was 
noted.   
  
Abutments and Groin Areas 
 
Not applicable; there are no abutments or groins in the perimeter ring-dam.  
However, no erosion or displacements were observed where the cross dike ties in 
to the perimeter dam.   
 
5.6.2 Outlet Structures 

 

Overflow Structure 
 
There is no gravity overflow structure indicated on design plans and no overflow 
structure was observed.  Water is pumped from the Unit 3 & 4 Slurry Pond to the 
West Ash Pond as shown in previously referenced see Photos BW-6 and BW-15.  
Two portable pumps were being used at the time of the site visit. 
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Outlet Conduit 
 

There is no outlet conduit.  As previously mentioned, remedial work to stop 
leakage at an abandoned CMP construction drain was done in 2008 (see 
Subsection 4.1.3). 
 

Emergency Spillway (If Present) 
 

There is no emergency spillway. 
 

Low Level Outlet 
 

There is no low level outlet. 
 

5.7 UNIT 2 SLURRY POND  
 

5.7.1 Embankment Dam and Basin Area 
 

Crest 
 

The surface of the crest was observed to be in generally good condition, 
consisting variously of fine gravel/sand, coarse ash, grass, and bare ground.  
Views of the perimeter dam crest are shown in Photos B2-1 through B2-6.  Sparse 
grass cover was observed on some areas of the crest of the perimeter dam on the 
east side (see Photo B2-5).  Typical views of the crest of the cross dike are shown 
in Photos B2-7 and B2-8.  The cross dike originally was a finger dike extending 
from the south side partially across the middle of the basin.  It appeared that the 
finger dike had recently been completed across the basin to the north side.  A 
corrugated HDPE pipe had been installed through this dike extension to allow 
storm water to drain from the east cell of the basin to the west cell; views of this 
pipe at the inlet and outlet ends are shown in Photos B2-23 and B2-24.  No major 
depressions, sags, tension cracks or other signs of settlement were observed in the 
crest.  No tension cracks which might suggest soil shear failure were observed in 
the crest or along the edge of the crest.  
 

Outside Slope and Toe 
 

Views of the outside slope of the perimeter dam of the Unit 2 Slurry Pond are 
shown in Photos B2-9 through Photo B2-13; the outside toe along embankment 
dam is also visible.  As shown, the grass along the east side of the embankment on 
the outside slope was observed to be maintained in generally good condition.  A 
minor area of surface disturbance in the turf on the east side is shown in Photo 
B2-14.  No areas of significant erosion were observed.  No obvious signs of 
slumps, slides, bulges, tension cracks, seepage, or animal holes were observed. 

 

Areas along the outside toe appeared to be overdue for cutting of woody 
vegetation, particularly on the north and south sides.  No areas of significant 
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erosion were observed along the outside toe.  No scarps, sloughs, depressions or 
other indications of slope instability were observed.   
 

Inside Slope and Basin Area 
 

Portions of the inside slope and basin area are buried in scrubber waste (calcium 
sulfate).  The basin was essentially pumped dry of water at the time of the site 
visit and the water surface elevation was minimal.  The surface of the waste fill 
and the inside slope was observed to be generally covered with tall weeds, reeds, 
and low-growing bushes.  Views of the inside slope of the perimeter dam and the 
interior basin area are shown in Photos B2-15 through B2-20.  No slumps, slides, 
or other signs of shear failure were observed in the visible parts of the slopes 
above the waste surface.  No significant erosion was noted.   
Abutments and Groin Areas 
 

Not applicable; there are no abutments or groins in the perimeter ring-dam.  
However, no erosion or displacements were observed where the cross dike ties in 
to the perimeter dam.   
 

5.7.2 Outlet Structures 
 

Overflow Structure 
 

The outlet structure is a concrete chamber (pump structure) with an open side that 
can be fitted with wooden slide gates (panels) for impounding a pool; a view of 
the structure is shown in Photo B2-21.  The wooden panels slide in gate tracks 
and control the pond level.  At the time of the site visit only one gate panel was in 
place, and it was partially raised to allow water to flow under it into the pump 
structure.  The Unit 2 Slurry Pond is not currently active.  A pump has been 
placed at the bottom of the structure as shown in Photo B2-22; it pumps storm 
water to the Intake Canal. 
 

Outlet Conduit 
 

There is no outlet conduit.  A pump (Photo B2-22) discharges storm water into 
the Intake Canal via an HDPE pipe through the top of the perimeter dike on the 
south side is shown in Photo B2-25.  

 

Emergency Spillway (If Present) 
 

There is no emergency spillway. 
 

Low Level Outlet 
 

There is no low level outlet. 
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Photo BA-1:  Crest of Perimeter Dike West Side of Pond A near Northwest 
Corner – Viewed South 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo BA-2:  Crest of Perimeter Dike at Ash Removal Equipment 
Access on Ash Pond A – Viewed South. 
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Photo BA-3: Crest of Perimeter Dike East Side of Pond A Near Cross Dike  

          Intersection – Viewed North. 

Photo BA-4: Crest of Perimeter Dike North Side of Ash Pond A near Northwest  
          Corner – Viewed East. 
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Photo BA-6: Crest of Cross Dike Between Ash Pond B and Ash Pond A –  

           Viewed Southwest. 

Photo BA-5: Crest of Cross Dike and Walkway to Abandoned Decant Tower  
and Drainline from Ash Pond A to Ash Pond B – Viewed                    
Northeast. 
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Photo BA-7:  Outside Slope of Perimeter Dike at Northwest Corner of Ash Pond  
           A – Viewed South. 

 

Photo BA-8: Outside Slope of Perimeter Dike West Side of Ash Pond A near a  

          Ash Removal Equipment Access on Ash Pond A – Viewed South. 
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Photo BA-10: Outside Toe of Perimeter Dike at Cross Dike Intersection. 
 

Photo BA-9: Outside Slope of Perimeter Dike at Cross Dike Intersection. 
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Photo BA-11: Outside Slope of Perimeter Dike North Side of Ash Pond A   
          at Northeast Corner – Viewed West. 

Photo BA-12: Toe of Perimeter Dike North Side of Ash Pond A. 
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Photo BA-13: Outside Slope of Perimeter Dike East Side of Ash Pond A Near  
            Cross Dike Intersection – Viewed North (Cooling Pond to  

Right). 

Photo BA-14: Tall Vegetation on Inside of Perimeter Dike North Side of Ash  
             Pond A – Viewed South (Typical View Where Ash Is Not Being  

 Placed or Mined. 
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Photo BA-16: Location of Abandoned Decant Tower and CMP Outfall in Ash  
            Pond A that Extends Through West Dike (See Associated Photos  

BA-13, - 14, and -15). 

Photo BA-15: Ash Sluice Lines Outside Ash Pond A at Northwest Corner 
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Photo BA-18: Depression in Ground Along Centerline of Failed CMP Outfall of  
            Abandoned Decant Tower Drain Through West Dike of Ash  

Pond A. 

Photo BA-17: Failed CMP Outfall of Abandoned Decant Tower Drain Through  
            West Dike of Ash Pond A – Viewed at Discharge Canal. 
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Photo BB-1: Crest of Perimeter Dike at Cross Dike Intersection – Viewed  
          South. 
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Photo BB-3: Outside Slope of Perimeter Dike West Side of Ash Pond B at  
          Cross Dike Intersection – Viewed South. 

Photo BB-2: Crest of Perimeter Dike South Side of Pond B near South Corner –  
          Viewed Northeast (Cooling Pond to the Right). 
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Photo BB-4: Outside Slope of Perimeter Dike South Side of Ash Pond B near  
          South Corner – View Northeast (Cooling Pond to Right). 

Photo BB-5: Outside Slope of Perimeter Dike near Southeast Corner - Viewed 
          Northeast (Cooling Pond to Right). 



FINAL 

Winyah GS  5-25 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC  Dam Assessment Report 

  

Photo BB-6: Outside Slope and Toe of Perimeter Dike West Side of Ash Pond  
          B near South Corner –Viewed North (Note Wet Area At Toe). 

 

Photo BB-7: Closer View of North Part of Wet Area Shown in Previous Photo. 
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Photo BB-9: Depression and Exposed Gravel (Under Grass) Upstream of Ash  
          Pond B Drain Outfall.  (Apparent Separation at Last Joint in RCP). 

Photo BB-8: Outside Toe of Perimeter Dike West Side of Ash Pond B Decant  
          Tower North of Buried Outfall Drain Pipe – View North.  
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Photo BB-10: Inside Slope of Perimeter Dike East Side of Ash Pond B Near   
            Southeast Bend – Viewed Northeast. (Cooling Pond to Right) 
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Photo BB-13: Inside Slope of Perimeter Dike West Side of Ash Pond B South  
            of Cross Dike Intersection – Viewed South. 

Photo BB-12: Inside Slope of Perimeter Dike South Side of Ash Pond B at  
            South Corner – Viewed Northeast. 
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Photo BB-14: View of North and East Side of Ash Pond B Decant Tower. 

Photo BB-15: View Through Top Grate of Ash Pond B Decant Tower. 
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Photo BS-1: Crest and Outside Slope of Perimeter Dike at Southwest Bend 
of South Ash Pond – Viewed West. 

 

Photo BB-16: View Downstream Along RCP Outfall Pipe of Ash Pond B  
Decant Tower.  (Note “blow” of discharge from partially 
submerged outlet due to entrapped air.). 
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Photo BS-3: Crest of Perimeter Dike North Side of South Ash Pond Perimeter 

Dike at Access Road – Viewed West. 

Photo BS-2: Ash Washout Adjacent to Crest of Perimeter Dike of South Ash 
Pond at Western End. 
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Photo BS-4: Crest of Perimeter Dike North Side of South Ash Pond – Viewed  
East. 

Photo BS-5: Crest of Perimeter Dike on East Side of South Ash Pond Near 
Decant Tower – Viewed North. 
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Photo BS-7: Crest and Outside Slope of Perimeter Dike on West Side of South 
Ash Pond. 

 

Photo BS-6: Outside Slope and Toe of Perimeter Dike at Southwest Bend of 
South Ash – Viewed East. 
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Photo BS-8: Area of Sparse Vegetation Outside Toe of Perimeter Dike South 
Side of Ash Pond Near Southeast Corner. 

Photo BS-9: Outside Slope of Perimeter Dike East Side of South Ash Pond Near 
Decant Tower – Viewed North. 
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Photo BS-10: Outside Slope of Perimeter Dike North Side of South Ash Pond – 
Viewed East. 

 

Photo BS-11:  Outside Slope of Perimeter Dike South Side of South Ash Pond – 
Viewed East. 
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Photo BS-13: New Pump Station at Outside Perimeter Toe Ditch Northeast Side 
of South Ash Pond (For Pumping \Water from Toe Ditch Through 
Buried Line Into South Ash Pond). 

Photo BS-12:  Outside Slope and Crest of Perimeter Dike on South Side of 
South Ash Pond – Viewed West from Southeast Corner. 
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Photo BS-14:   Ditch Along Outside Toe of Perimeter Dike North Side of South 
Ash Pond – Viewed East. 

Photo BS-15: Small Seeps at Outside Toe Ditch North Side of South Ash Pond. 
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Photo BS-17:  Damaged End of Toe Drain PVC Pipe Outlet at Toe Ditch 
Exposed by Erosion – Viewed East. 

 

Photo BS-16:  Outside Slope of Perimeter Dike and Toe Ditch South Side of 
South Ash Pond B – Viewed East. 
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Photo BS-19:  Wet Ground and Seepage from Toe Drain PVC Pipe Outlet at 
Outside Toe of South Ash Pond Perimeter Dike at Southwest 
Bend End. 

Photo BS-18:  Wet Ground and Seepage Along Outside Toe Ditch South Side of 
South Ash Pond. 
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Photo BS-20:  Photo BS-16: Inside South Ash Pond Where Water Pumped 
From West Ash Pond is Discharged Through Flexible Liner 
Over The North Perimeter Dike Near West End. 

Photo BS-21: Decant Tower at East End of South Ash Pond. 



FINAL 

Winyah GS  5-41 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC  Dam Assessment Report 

  

Photo BS-22:  Inside Slope and Crest Perimeter Dike South Side of South Ash 
Pond– Viewed East. 

 

Photo BS-23:  Inside Slope and Crest of Perimeter Dike of South Ash Pond at 
Southwest Bend – Viewed East. 
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Photo BS-24:  Inside Slope of Perimeter Dike Southeast Corner of South Ash 
Pond– Viewed Northeast. 
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Photo BS-27: View Through Top Grate of South Ash Pond Decant Tower. 

Photo BS-26:  Inside Slope of Perimeter Dike East Side of South Ash Pond 
Near Decant Tower – Viewed South. 
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Photo BS-28: Outside Toe of Perimeter Dike East Side of South Ash Pond 

Photo BW-1:  Crest along Southwest Perimeter Dike of West Ash Pond – 

Viewed Southeast. 
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Photo BW-2:  Crest of Perimeter Dike Southwest Side of West Ash Pond – 
Viewed Southeast. 

Photo BW-3:  Crest of Perimeter Dike Along Southwest Corner of West Ash 

Pond – Viewed Northwest. 
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Photo BW-5:  Crest of Perimeter Dike East Side of West Ash Pond– Viewed 

South. 

Photo BW-4:  Intake Line and Discharge Lines for Pumping Water from West 
Ash Pond to South Ash Pond.  View of Pump Located on Crest 
Along Southeast Corner of West Ash Pond – Viewed East. 
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Photo BW-7:  Cross Dike between West Ash Pond and Unit 3 & 4 Slurry Pond 

– Viewed Northwest. 

Photo BW-6:  Cross Dike between Unit 3 & 4 Slurry Pond and West Ash 
Pond– Viewed Southeast. 
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Photo BW-9:  Outside Toe of Perimeter Dike West Side of West Ash Pond – 

Viewed South (Note Mower Ruts Due to Wet Soil). 

Photo BW-8:  Crest and Outside Slope of Perimeter Dike to Along West Side of 
West Ash Pond– Viewed South. 
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Photo BW-10:  Outside Slope Perimeter Dike Southwest Side of West Ash Pond 
– Viewed Southeast. 

Photo BW-11:  Outside Slope Perimeter Dike West Side of West Ash Pond – 

Viewed North. 
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Photo BW-12:  Outside Slope of Perimeter Dike along East Side of West Ash 
Pond– Viewed South. 

Photo BW-13:  Outside Slope of Perimeter Dike near Southeast Corner – 
Viewed Southeast. 
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Photo BW-15:  Inside View of West Ash Pond Where Unit 3 & 4 Slurry Pond 

Discharge into Pond at North End of West Perimeter Dike. 

Photo BW-14:  Wet Soil Area Outside Toe of Embankment Perimeter Dike 
West Side of West Ash Pond. 
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Photo BW-16:  Inside Slope of Perimeter Dike at Bend to at Southwest Side of 
West Ash Pond – Viewed Southeast. 
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Photo BW-18:  View of Pump Discharge Lines on Bridge from West Ash Pond 
Southeast Corner to South Ash Pond – Viewed East. 

Photo BW-19:  Existing Decant Towner in Southeast Corner of West Ash Basin 
(Note Suction Lines for Pumping Water from Decant Tower to 
South Ash Basin). 
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Photo B3-1:  Crest of Perimeter Dike Southeast Side of Unit 3 & 4 Slurry Pond 
- Viewed North. 

Photo B3-2:  Crest of Perimeter Dike Northeast Side of Unit 3 & 4 Slurry Pond 
- Viewed Northwest. 
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Photo B3-4:  Pump Station at Outside Toe of Northwest Side of Unit 3 & 4 
Slurry Pond (For Pumping Water from Toe Ditch through Buried 
Line into Unit 3 & 4 Slurry Pond). 

Photo B3-3:  Crest of Perimeter Dike West Side of Unit 3 & 4 Slurry Pond – 
Viewed South. 
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Photo B3-6:  Inside Slope of Perimeter Dike at Northeast side of Unit 3 & 4 

Slurry Pond – Viewed Northwest. 

Photo B3-5:  Outside Slope of Perimeter Dike of Northwest Side of Unit 3 & 4 
Slurry Pond at Repaired Location. 
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Photo B3-7: Crest of Perimeter Dike at Northwest side of Unit 3 & 4 Slurry 
Pond at Repaired Location – Viewed East. 

 

Photo B3-8:  Outside Slope of Perimeter Dike Southeast Side of Unit 3 & 4 
Slurry Pond – Viewed North. 
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Photo B3-10:  Outside Slope of Perimeter Dike Northwest Side of Unit 3 & 4 

Slurry Pond – Viewed East. 

Photo B3-9:  Outside Slope of Perimeter dike Northeast Side of Unit 3 & 4 
Slurry Pond – Viewed Northwest. 
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Photo B3-11:  Outside Slope of Perimeter Dike West Side of Unit 3 & 4 
Slurry Pond – Viewed North. 

Photo B3-12:  Outside Toe of Perimeter Dike Northeast Side of Unit 3 & 4 
Slurry Pond – Viewed Southeast. 
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Photo B3-13:  Outside Toe of Perimeter Dike Northeast Side of Unit 3 & 4 
Slurry Pond (Note Overgrown Toe Ditch). 
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Photo B3-16:  Inside Slope of Perimeter Dike West Side of Unit 3 & 4 Slurry 

Pond – Viewed North. 

Photo B3-15:  Inside Slope of Perimeter Dike Southeast Side of Unit 3 & 4 
Slurry Pond - Viewed South. 
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Photo B3-17:  Inside Slope of Perimeter Dike at Northwest Side of Unit 3 & 4 
Slurry Pond – Viewed West. 

Photo B2-1:  Crest of Perimeter Dike West Side of Unit 2 Slurry Pond– 
Viewed North. 
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Photo B2-3:  Crest of Perimeter Dike North Side of Unit 2 Slurry Pond East of 

Cross Dike – Viewed East. 

Photo B2-2:  Crest of Perimeter Dike North Side of Unit 2 Slurry Pond East of 
Cross Dike– Viewed East. 
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Photo B2-4:  Crest of Perimeter Dike South Side of Unit 2 Slurry Pond West of 
Cross Dike – Viewed East. 

Photo B2-5:  Crest of Perimeter Dike East Side of Unit 2 Slurry Pond– 
Viewed South (Note Sparse Grass Cover). 
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Photo B2-6:  Crest of Perimeter Dike North Side of Unit 2 Slurry Pond West of 
Cross Dike – Viewed East. 

Photo B2-7:  Crest of Cross Dike in Unit 2 Slurry Pond– Viewed South (Original 
Middle “Finger Dike” Had Been Recently Extended Northerly To 
The North Perimeter Dike To Divide The Pond Into Two Cells). 
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Photo B2-8:  Crest of Cross Dike in Unit 2 Slurry Pond– Viewed North. 

Photo B2-9: Crest and Outside Slope of Perimeter Dike West Side of Unit 2 

Slurry Pond– Viewed North. 
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Photo B2-11:  Outside Slope of Perimeter Dike East Side of Unit 2 Slurry 

Pond– Viewed South. 

Photo B2-10:  Outside Slope of Perimeter Dike North Side of Unit 2 Slurry 
Pond West of Cross Dike – Viewed East. 
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Photo B2-13:  Outside Crest and Slope of Perimeter Dike South Side of Unit 2 
Slurry Pond West of Cross  

               Dike – Viewed. 

Photo B2-12:  Outside Slope of Perimeter Dike East Side near Southeast Corner 
of Unit 2 Slurry Pond – Viewed South. 
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Photo B2-15:  Inside Slope of Perimeter Dike West Side of Unit 2 Slurry Pond– 

Viewed North. 

Photo B2-14:  Outside Slope of Perimeter Dike East Side of Unit 2 Slurry Pond 
– Viewed South  

                 (Note Bare Soil and Minor Erosion). 
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Photo B2-17:  Inside Slope of Perimeter Dike East Side of Unit 2 Slurry 

Pond– Viewed South. 

Photo B2-16:  Inside Slope of Perimeter Dike North Side of Unit 2 Slurry Pond 
West of Cross Dike – Viewed East. 



FINAL 

Winyah GS  5-71 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC  Dam Assessment Report 

  

Photo B2-19:  Inside Slope and Crest of Perimeter Dike South Side of Unit 2 

Slurry Pond East of Cross Dike– Viewed West. 

Photo B2-18:  Inside Slope and Crest of Perimeter Dike South Side of Unit 2 
Slurry Pond West of Cross Dike – Viewed West. 
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Photo B2-21:  View of East Side of Pump Structure of Unit 2 Slurry Pond.  (Open 
Side Formally was Fitted with Wooden Slide Gates to Impound 
Water in the Pond; Note Normal Water Level Stain on Concrete.) 

Photo B2-20:  Inside Slope of Perimeter Dike North Side of Unit 2 Slurry Pond 
East of Cross Dike – Viewed East. 



FINAL 

Winyah GS  5-73 

Santee Cooper Coal Combustion Waste Impoundment 

Georgetown, SC  Dam Assessment Report 

  

Photo B2-22:  View of Pump Placed Inside of Pump Structure of Unit 2 Slurry 
Pond. (Note Bottom Section of Slide Gate is Raised Slightly.) 

Photo B2-23:  Inlet of Corrugated HDPE Pipe Under the North (Extended) 
Portion of the Cross Dike in Unit  

                 2 Slurry Pond. 
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Photo B2-25:  Plastic Pipe Conveying Stormwater Pumped Unit 2 Slurry Pond 
to Intake Channel Located at Outside Slope of South Perimeter 
Dike at Southwest Corner.  (Note Large Diameter Casing Pipe 
within which Discharge Line – Smaller Pipe – Passes under 
Crest of Dike.) 

Photo B2-24:  Outlet of Corrugated HDPE Pipe Under the North (Extended) 
Portion of the Cross Dike in Unit 2 Slurry Pond. 
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6.0 HYDROLOGIC/HYDRAULIC SAFETY 
 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 
 

6.1.1 Floods of Record 
 

Flood record information was not provided for the CCW ponds.  Hearsay 
evidence from Santee Cooper personnel is that a 15-inch (24-hour duration) 
rainfall occurred in 1988, which caused water to flow through the 25-foot wide 
emergency spillway at the Cooling Pond (not included in this assessment); it was 
reported that the emergency spillway was designed to flow beginning at a flood 
produced by the 25-year frequency, 24-hour duration rainfall event.  No issues 
with the ash pond and slurry ponds were reported as a result of this storm, 
although no details were given, such as amount of freeboard at the ponds.  The 
ash ponds have been in service for 30 to 35 years and have experienced many 
severe rainstorms and a number of hurricanes during that time.  Santee Cooper 
indicated no unusual problems at the pond embankments as a result of such 
storms. 

 

6.1.2 Inflow Design Flood 
  

No hydrologic/hydraulic analyses were provided for the ash and slurry ponds; 
thus, no inflow design flood was available.  Santee Cooper representatives stated 
that drainage structures at the station are designed for the 25-year frequency, 24-
hour duration rainfall event.  Presumably, the outlet structures at the ash ponds are 
designed for at least this event. 
 

The issue of inflow design flood often is not significant for ash and slurry ponds 
formed with ring (perimeter) dikes.  The basins are contained and isolated by the 
dike embankments, so that they do not receive off-site drainage.  Usually during 
normal operations sufficient freeboard is available to contain 100 percent of 
rainfall over the basin area from significant storm events, even up to the probable 
maximum precipitation (PMP), which is a little over 44 inches at this location 
(based on HMR-51, all season PMP for 24-hour duration, 10 mi2).   
 

As previously mentioned, the SCDHEC Dams and Reservoirs Safety Act 
Regulations specifically exclude state regulation of dams owned and operated by 
the South Carolina Public Service Authority (Santee Cooper).  The state 
recognizes Santee Cooper’s jurisdiction over its own dams; therefore safety of 
those dams comes under Santee Cooper’s purview, and Santee Cooper has the 
authority to set the safety standard.  Santee Cooper has set up a task force to 
evaluate the structural integrity and safety of its impoundments and to establish 
hazard potential ratings for each impoundment using nationally recognized 
criteria.  This task force is expected to set the safety standard for impounding 
structures such as those at the Winyah Generating Station.  If Santee Cooper’s 
hazard potential ratings and safety standards closely follow those given in the 
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South Carolina dam safety regulations, the Winyah ash and slurry ponds would 
have spillway design floods as indicated below: 
  

Ash Pond A – Based on Small Size Classification and Low Hazard Potential 
Classification, the spillway design flood (SDF) criterion is 50 to 100-year 
frequency. 
 

Ash Pond B – Based on Small Size Classification and Low Hazard Potential 
Classification, the spillway design flood (SDF) criterion is 50 to 100-year 
frequency. 
 

South Ash Pond – Based on Intermediate Size Classification and Significant 
Hazard Potential Classification, the spillway design flood (SDF) criterion is ½ 
probable maximum flood (1/2 PMF) to probable maximum flood (PMF). 
 

West Ash Pond – Based on Intermediate Size Classification and Significant 
Hazard Potential Classification, the spillway design flood (SDF) criterion is ½ 
probable maximum flood (1/2 PMF) to probable maximum flood (PMF). 
 

Unit 3 & 4 Slurry Pond – Based on Intermediate Size Classification and 
Significant Hazard Potential Classification, the spillway design flood (SDF) 
criterion is ½ probable maximum flood (1/2 PMF) to probable maximum flood 
(PMF). 
 

Unit 2 Slurry Pond – Based on Small Size Classification and Significant Hazard 
Potential Classification, the spillway design flood (SDF) criterion is 100-year 
frequency to ½ probable maximum flood (1/2 PMF). 
 

The above spillway design floods are preliminary and used for the purposes of 
this assessment only.  Santee Cooper’s task force may find lesser or greater 
spillway design floods to be more appropriate for these ash basins.  This report’s 
assessment of size and hazard potential classifications is discussed in Section 2.2 
of this report. 
 

6.1.3 Spillway Rating 
 

No spillway rating computations or information is available for the ash and slurry 
ponds as they do not have practical use in the ash pond operations.  Free water 
levels in the ponds are typically controlled by pumping and managed below the 
maximum design water surface elevation.  Additional pumps are staged when 
needed to control free water levels in the ponds. 
 

6.1.4 Downstream Flood Analysis 
 

No downstream flood analysis has been provided for the ash and slurry ponds. 
 

A qualitative analysis based on field observations and review of available data is 
as follows: 
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Ash Pond A Dam - Failure of the dam would discharge CCW into the Cooling 
Pond.  The failure would not likely cause loss of life but would cause some onsite 
environmental damage and potential disruption of generating station operations.  
The influx of water and ash into the Cooling Pond would likely be relatively 
gradual.  However, a sudden release of a large mass into the Cooling Pond, 
considered unlikely, could set up a wave that could travel down the Cooling Pond 
and impact its dam; any overspill through the emergency spillway or over the dam 
would go into Turkey Creek.  Most of the ash (except some of the finest particles 
in any overspill at the Cooling Pond Dam) would likely remain in the Cooling 
Pond. 

 

Ash Pond B Dam - Failure of the dam would be as described above for Ash Pond 
A Dam, except that a larger volume of water would be released, which would 
potentially activate the emergency spillway or add to the emergency spillway 
flow, particularly if the release occurred during a major flooding event.  The 
failure would not likely cause loss of life but would cause some onsite 
environmental damage and potential disruption of generating station operations.   

 

South Ash Pond Dam - Failure of the dam would discharge water and CCW into a 
perimeter ditch bounded by existing railroad tracks.  If the tracks were to be 
overtopped, considered likely, the release could potentially damage the tracks and 
adjacent private property and/or enter Pennyroyal Creek.  CCW that enters the 
creek would be carried downstream, with the finest particles likely reaching the 
Sampit River, which flows into Winyah Bay.  The failure would not likely cause 
loss of life but would cause environmental damage, potential private property 
damage, and potential disruption of railroad operations and generating station 
operations.   

 

West Ash Pond Dam - Failure of the dam would be much as described above for 
the South Ash Pond Dam.  The release of water and CCW could potentially 
damage adjacent private property and/or enter Pennyroyal Creek; if failure occurs 
on the southwest side, the adjacent railroad tracks could potentially be overtopped 
with CCW.  The failure would not likely cause loss of life but would cause 
environmental damage, potential private property damage, and potential 
disruption of railroad operations and generating station operations.   

 

Unit 3 & 4 Slurry Pond Dam - Failure of the dam could potentially damage 
adjacent private property and/or release CCW and a large volume of water into 
Pennyroyal Creek with potential impact on the nearby Pennyroyal Road.  The 
finer particles of CCW would likely reach the Sampit River.  The failure would 
not likely cause loss of life, but would cause environmental damage and potential 
private and public property damage.   

 

Unit 2 Slurry Pond Dam – Because of the generally dewatered and consolidated 
nature of CCW in the Unit 2 Slurry Pond, failure of the dam would not likely 
release much CCW outside the impoundment area by flowing of the CCW itself.  
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However, dam failure due to overtopping during extreme flood could release 
water and CCW eroded by the water into a perimeter ditch.  If the perimeter ditch 
were to be overtopped, some of the transported CCW could potentially be 
deposited on adjacent property (gypsum wallboard plant) and/or enter the Intake 
Canal.  No off-site impacts are likely.  The failure would not likely cause loss of 
life but may cause some minor on-site environmental damage and potential minor 
property damage (wallboard plant).   

 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 
 

An analysis of the ability of the ash ponds and slurry ponds to safely store and pass the inflow 
design flood was not provided.  Basin elevation-storage curves, spillway rating curves, and dam 
break analyses are not available for the ponds.  However, it does not appear to be critical 
documentation that is needed at this time, except for the ring-dike system containing the Unit 3 
& 4 Slurry Pond and the West Ash Pond.  The hydrologic/hydraulic documentation is considered 
non-critical for the ring-dike system containing Ash Pond A and Ash Pond B, the South Ash 
Pond, and the Unit 2 Slurry Pond because these basins appear to have sufficient flood storage 
capacity between normal operating pool levels (or interior surface elevations) and the dike crest 
elevations to contain at least ½ Probable Maximum Precipitation (1/2 PMP); also, the 
consequences of failure of the Ash Pond A and Ash Pond B perimeter dike appear to be 
relatively low.  Therefore, the lack of supporting hydrologic/hydraulic documentation for these 
ponds is a minor concern until studies can be performed or formal documentation prepared that 
demonstrates that these ponds have suitable safety against overtopping.  The ability of the ring-
dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond to store and pass 
(through pumping) runoff from a design storm of at least ½ PMP is not obvious, due to the 
relatively low available freeboard above normal operating level (2.4 feet at time of site visit), the 
internal drainage from the high filled-in areas of the basins to the low areas, and the fact that 
pumping is relied upon to remove water from the basins.  Therefore, the lack of supporting 
hydrologic/hydraulic documentation for the Unit 3 & 4 Slurry Pond and the West Ash Pond is 
considered inadequate at this time.  Santee Cooper should review and document hydrologic 
safety of the Unit 3 & 4 Slurry Pond and the West Ash Pond in the near future and perform 
analysis for any of the Winyah GS ponds as required by criteria and procedures that may arise 
from evaluations to be conducted by the internal task force. 
 

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 
   

As noted above, the ability of the ash ponds and slurry ponds to safely store and pass the 
appropriate design flood has not been demonstrated through documented analysis.  However, on 
the basis of a preliminary review of flood storage capacity and the fact that the ponds do not have 
contributory drainage, the ponds are believed to have the capability to fully contain 100 percent 
of the precipitation from the design storm over their areas without overtopping, except possibly 
at the ring-dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond.  The 
hydrologic/hydraulic safety of the Unit 3 & 4 Slurry Pond and the West Ash Pond should be 
verified in the near future by documented analysis.  One or more of the other Winyah GS ponds 
may also require analysis of hydrologic/hydraulic safety, as determined from evaluations to be 
conducted by Santee Cooper’s internal task force.   
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7.0 STRUCTURAL STABILITY 
 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 
  

7.1.1 Stability Analyses and Load Cases Analyzed 

 

The designer of record for the original dams for all of the CCW ponds was 
Lockwood Greene (LG), Spartanburg, SC.  As previously mentioned, Rizzo 
designed the Ash Pond B dike raise prior to its construction in 1997.  No stability 
analyses of the embankment dams that impound Ash Pond A, Ash Pond B, and 
the Unit 2 Slurry Pond were provided for review.  Any such analyses that may 
have been performed by designers prior to construction are not available.  The 
furnished design report prepared by Rizzo does not include a stability analysis of 
the Ash Pond B dike raise (see Appendix A – Doc 1.4).  From visual observations 
in the field the embankment dams impounding Ash Pond A, Ash Pond B, and the 
Unit 2 Slurry Pond probably have adequate stability, at least for static loading 
conditions.   
 
Stability Analyses were performed as part of subsurface investigations performed 
by Soil & Materials Engineers Inc (S&ME) prior to construction of the Unit 3 & 4 
Slurry Pond, West Ash Pond, and South Ash Pond.  The stability analyses, as well 
as findings and recommendations, are presented in a Subsurface Investigation 
Report by S&ME dated June 21, 1978 (see Appendix D – Doc D.3).  The report 
was provided by Santee Cooper following review of the draft EPA dam 
assessment report.  The subsurface investigation explored three different areas for 
potential pond construction, including Area A north of the plant island, Area B 
west of the plant island, and Area C south of the plant island.  Area B pertains to 
the Unit 3 & 4 Slurry Pond and West Ash Pond, and Area C pertains to the South 
Ash Pond; no pond was constructed in Area C.  The load cases analyzed were: 
 
 1. End of Construction (basin empty) 
 2. Long Term Steady Seepage (basin full of liquid) 
 
Rapid drawdown was not analyzed as it was considered not to be a condition that 
the ash ponds would experience.  Seismic loading was also not analyzed since the 
ash pond dikes were considered to be insignificant structures with low impact in 
case of failure. 

 

7.1.2 Design Properties and Parameters of Materials 

  

Soil design properties and parameters for the embankment dams that impound 
Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond were not provided for 
review.   
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The predominant borrow soil available for construction of the embankment dams 
for the Unit 3 & 4 Slurry Pond and West Ash Pond (Area B) was found by S&ME 
to consist of clayey sand.  Based on laboratory testing, design shear strength 
parameters for well compacted clayey sand were as follows: 
 

C = 780 psf; Ø = 15° (Total Stress) 
C  ́= 536 psf; Ø  ́= 34° (Effective Stress) 

 

The predominant borrow soil available for construction of the embankment dam 
for the South Ash Pond (Area C) was found by S&ME to consist of silty sand.  
Based on laboratory testing, design shear strength parameters for well compacted 
silty sand were as follows: 
 

C = 0 psf; Ø = 32.5° (Total & Effective Stress) 
 
A variety of embankment dam heights and different foundation soil profiles were 
analyzed for each area.  (See cross sections in the Subsurface Investigation report 
in Appendix D – Doc D.3 for design strength parameters used for the various 
foundation soil strata.  It is noted that design soil unit weights are not shown in 
the report.)  
   
7.1.3 Uplift and/or Phreatic Surface Assumptions 

 

Phreatic surface assumptions for the embankment dams impounding Ash Pond A, 
Ash Pond B, and the Unit 2 Slurry Pond were not provided for review.  
 
No internal drains were found to be necessary by S&ME for the clayey sand 
embankment dams that would impound the Unit 3 & 4 Slurry Pond and West Ash 
Pond (Area B).  Therefore, a theoretical phreatic line extending through the 
embankment section and cropping out on the outside slope above the toe was 
assumed be S&ME in their stability analyses of the Unit 3 & 4 Slurry Pond and 
West Ash Pond embankment dams.  However, an internal drain was found to be 
necessary for stability of the silty sand embankment dam that would impound the 
South Ash Pound (see Exhibits 1 and 4 for sections and details of the internal 
drain).  In this embankment the design phreatic line was assumed to be drawn 
down to the internal drain below the outside slope and be no closer than 5 feet 
from the outside toe.  (See cross sections in the Subsurface Investigation report in 
Appendix D – Doc D.3 for the design phreatic line.) 
 
From visual observations in the field, the phreatic surface does not crop out on the 
outside slopes of any of the perimeter dikes, although some wet areas were 
observed at the toes of the Ash Pond B perimeter dike (west side), West Ash Pond 
perimeter dike (west side), and South Ash Pond perimeter dike (generally all-
around, including small seeps).  The wet areas and small seeps appeared to be 
associated primarily with very gradual underseepage through foundation soils, 
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although some of the wet areas at the Ash Pond B dike toe may possibly be due to 
poor surface drainage.  At the South Ash Pond perimeter Dike the wetness and 
small seeps may be associated with seepage from the toe drain; it is doubtful that 
the solid-wall PVC discharge pipes leading from the internal toe drain at 200-foot 
spacing collects and removes all the seepage intercepted by the toe drain, i.e., 
much of the water likely seeps directly from the drain toward the embankment toe 
in between the removal pipes.  The wet areas and small seeps are not considered 
to be serious conditions that threaten the stability of the dikes, although they 
create some maintenance issues, since mowers cannot traverse the wet areas 
without creating ruts.  Many of the seep areas along the toe of the South Ash Pond 
perimeter dike need to have a better grass cover established; alternatively, if grass 
is difficult to establish and maintain in the seep areas, an effective measure would 
be to install an inverted filter, consisting of a layer of filter fabric placed directly 
on the seep area overlaid with a layer of coarse gravel or small riprap (surge 
stone). 

  

7.1.4 Factors of Safety and Base Stresses 

 

No computed factors of safety from slope stability analyses of the embankment 
dams impounding the Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond were 
available for review.  
 
In S&ME’s stability analyses of the Unit 3 & 4 Slurry Pond, West Ash Pond, and 
South Ash Pond, a reduced safety factor criterion of 1.25 was adopted, versus the 
usual safety factor of 1.5 for long term static stability.  This reduction was agreed 
to between the designers Burns and Roe and Lockwood Greene Engineers, 
apparently due to the low, non-critical nature and function of the ash pond dikes. 
 
S&ME’s stability analyses showed that typically 2 H to 1 V side slopes would 
have acceptable safety factors except in some locations where critical 
combinations of dike height and poor foundation soil conditions required the 
design slopes to be 3 H to 1 V or even 4 H to 1 V in one area.  For the Unit 3 & 4 
Slurry Pond and West Ash Pond (Area B) the most critical section occurs where a 
27-foot high clayey sand embankment overlies loose silty sand/clayey sand 
foundation soils.  Side slopes of 2 H to 1 V were found to be unacceptable.  For 
the selected design slopes of 3 H to 1 V the computed minimum factors of safety 
were as follows: 
 
Unit 3 & 4 Slurry Pond/ West Ash Pond 
 
 Pond empty FS = 1.50 (end of construction) 

Pond full of liquid FS = 1.35 (steady seepage, 3’ freeboard)   
 
For the South Ash Pond (Area C) the most critical section occurs where a 26-foot 
high silty sand embankment overlies a foundation soil profile consisting of silty 



FINAL 

Winyah GS 7-4 

Santee Cooper  Coal Combustion Waste Impoundment 

Georgetown, SC Dam Assessment Report 

sand on a 21-foot thick stratum of very soft clay.  Side slopes of 3 H to 1 V were 
found to be unacceptable.  For the selected design slopes of 4 H to 1 V the 
computed minimum factors of safety were as follows: 
 
South Ash Pond 
 
 Pond empty FS = 1.25 (end of construction) 

Pond full of liquid FS = 1.25 (steady seepage, 3’ freeboard)   
  

7.1.5 Liquefaction Potential 

 
No liquefaction potential analyses have been performed for the embankment dams 
that impound the CCW ponds.  Available subsurface information, discussed 
below in Subsection 7.1.6, suggests that the foundation soils typically consist of 
fine sands and silty fine sands with some clayey sands and a little clay.  There 
also are some thick deposits of soft to very soft silty clay, particularly in the area 
of the South Ash Pond.  Depending on their relative densities, the fine sands and 
possibly the silty fines sands could be susceptible to liquefaction; very soft clay 
may also be susceptible to large distortions during strong earthquake shaking. 

 

7.1.6 Critical Geological Conditions and Seismicity 

 

The reviewed documents did not include much information regarding the critical 
geological conditions and seismicity used in the original design of the 
embankment dams that impound the Ash Pond A, Ash Pond B, and the Unit 2 
Slurry Pond.  Minimal subsurface information was provided by six boring logs 
included in Rizzo’s design report for the Ash Pond B dike raise (see Appendix A 
– Doc 1.4).  The borings had been made through the original dike and extended 
13 to 22 feet into the foundation soils.  The foundation soils revealed by the 
borings consist predominantly of fine sands, fine to medium sands, and silty fine 
sands with some clayey sand and a little clay.  Soil survey information available 
from the U.S. Department of Agriculture (USDA) Natural Resources 
Conservation Service’s (NRCS) Web Soil Survey indicates similar soils are 
present in the areas around all the ponds.  The Unified Soil Classifications (USCs) 
are predominantly SP, SP-SM, and SM and secondarily SC and CL.  Standard 
penetration tests performed in the borings indicate typically loose to medium 
dense relative densities in the foundation soils, although one very loose zone of 
silty fine sand (SM) with standard penetration resistance (N) of 2 blows/foot (bpf) 
was encountered immediately beneath the embankment in one boring (B-5).  Soils 
such as this could potentially be susceptible to liquefaction, and any very loose 
fine sands (SP) that potentially exist in the foundation would be susceptible to 
liquefaction.  
 
Test borings made for S&ME’s 1978 Subsurface Investigation encountered 
foundation soils similar to those described above but also penetrated some thick 
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deposits of soft to very soft silty clay (N = 1 bpf), which significantly impacted 
slope design for the South Ash Pond embankment.  All of the S&ME borings 
were extended to a hard stratum of shell limerock, which was encountered at 
elevations ranging from -8 to -12 feet, msl.  Groundwater was encountered at or 
near the ground surface, which ranged in elevation from 5 to 24 feet, msl.  In the 
area of the Unit 3 & 4 Slurry Pond and West Ash Pond (Area B) the foundation 
soil profile was found to generally consist of 4 to 6 feet of clayey sand overlying 
loose and firm silty sand, except in an area near Pennyroyal Creek where the 
upper layer of clayey sand was missing.  In the area of the South Ash Pond (Area 
C) the foundation soil profile was found to generally consist of silty fine sand 
overlying soft silty clay and sand-shells. 

 
Seismicity – The site of the CCW basins is in an area of high seismic hazard.  
Based on USGS Seismic-Hazard Maps for Central and Eastern United States, 
dated 2008, the Winyah Generating Station, including the CCW basins, is located 
in an area anticipated to experience 0.50g or higher peak ground acceleration with 
a 2-percent probability of exceedance in 50-years.   

 
7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

 
Structural stability documentation for the Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond 
dams is absent.  However, for the Ash Pond A/Ash Pond B perimeter dike and the Unit 2 Slurry 
Pond perimeter dike, it does not appear to be critical documentation that is needed at this time.  
Structural stability documentation is considered non-critical for these dikes based on 1) the low 
height and generally low consequences of failure of the perimeter dikes, and 2) the generally 
good condition of the basins and embankments based on visual observation.  Therefore, the lack 
of supporting structural stability documentation for the Ash Pond A/Ash Pond B perimeter dike 
and the Unit 2 Slurry Pond perimeter dike is a minor concern until studies can be done.   

 
Supporting documentation of static stability of the West Ash Pond/Unit 3 & 4 Slurry Pond 
perimeter dike and the South Ash Pond perimeter dike is adequate with respect to the reduced 
safety criterion adopted by the designers.  The reduced criterion does not appear to have 
detrimentally affected the static stability performance of the impounding embankments.  Seismic 
stability and liquefaction potential of these dikes are unknown.  Since the consequences of 
failure of these dikes could be significant with respect to property damage and environmental 
damage, it would be advisable for Santee Cooper to perform a documented review of seismic 
stability and liquefaction potential of the West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike 
and the South Ash Pond perimeter dike.   
  

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

 
Overall, the structural stability under static loading conditions of the embankment dams 
impounding the Winyah CCW ponds appears to be satisfactory based on the following 
observations during the June 29-30, 2010 field visit by Dewberry, available recent dam 
inspection reports, and the July 2009 to April 2010 dike quarterly inspection reports.   
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• There were no indications of scarps, sloughs, major depressions or bulging 
anywhere along the slopes of the dams; 

• Boils, sinks or uncontrolled seepage was not observed along the slopes or toes; 
and 

• The crest appeared free of major depressions and no significant vertical or 
horizontal alignment variations were observed. 

• Documented static stability analyses for the Unit 3 & 4 Slurry Pond, West Ash 
Pond, and South ash Pond. 

 
Seismic stability and liquefaction potential of the embankment dams are unknown. 
The apparent presence of loose and very loose sandy soils in the foundation (based on available 
subsurface information) suggests that liquefaction could potentially occur during strong 
earthquake shaking, but the actual liquefaction potential and its effect on the dikes at the Winyah 
GS cannot be known without performing a study of liquefaction potential and analysis of 
displacements that could occur as a result of liquefaction of the susceptible soils.  For the more 
critical West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike and the South Ash Pond perimeter 
dike it would be advisable for Santee Cooper to perform a documented engineering review of 
foundation soil conditions at those locations in some greater detail.  If this detailed review 
indicates a preponderance of data showing very loose sands (or very soft clay) in or near the dike 
foundations, seismic stability and liquefaction analyses should be performed as part of 
verification and documentation of structural stability of the West Ash Pond/Unit 3 & 4 Slurry 
Pond perimeter dike and the South Ash Pond perimeter dike.     

 
The principal outlet structures, which are those at Ash Pond B and the South Ash Pond, appear to 
be in generally sound and stable condition with no visual evidence of significant deterioration, 
except along the RCP at Ash Pond B; joint separations occur in the section of pipe between the 
dike toe and the discharge end at the Discharge Canal.  Santee Cooper should review the 
integrity of the entire length of outlet pipe and perform appropriate remedial measures.  
 

 
 
 

No. 4 
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION 
 

8.1 OPERATIONAL PROCEDURES 
 
Ash Pond A – This basin is currently used for disposal and storage of CCW.  Ash waste material 
(predominantly bottom ash) is sluiced into excavated trenches in the north part of the basin.  Fly 
ash generally is dry-handled and trucked to Southeastern Fly Ash, where it is processed for use 
in cement.  However, fly ash is sluiced into the ash pond whenever there is an outage at the 
Southeastern Fly Ash plant.  Current on-going operations include mining bottom ash on the 
northwest portion of the basin for beneficial use (manufacture of concrete blocks).  The ash is 
excavated and placed in windrowed stockpiles to allow the material to drain prior to loading and 
transport offsite.  Sluice water and storm water are channeled through trenches excavated in the 
ash surface to direct flow to the southeast corner of the basin, where the water is discharged 
through the cross dike into Ash Pond B.   

 
Ash Pond B – This basin is currently used as a clearing basin or “polishing” pond prior to 
discharge of water that drains into it from Ash Pond A.  Ash waste material from production 
operations is not currently placed in the basin.  The water is channeled through trenches 
excavated in the ash surface to a pond of free-standing water in the south approximately one-
third of the basin.  Water leaves the basin through the outlet structure located near the south end 
of the perimeter dike on the west side of the basin; the water discharges into the Discharge Canal 
from a RCP that penetrates the perimeter dike.  
 
South Ash Pond – This basin is mainly used for disposal of CCW, primarily bottom ash; 
however, fly ash is sluiced into the South Ash Pond whenever there is an outage at the 
Southeastern Fly Ash plant.  Water from the West Ash Pond is pumped into the South Ash Pond 
over the perimeter dike on the north side near the west end; water from station drains is 
discharged into the basin from HDPE lines through the top part of the perimeter dike at the same 
location, and water from the perimeter toe ditch is discharged into the basin through an HDPE 
line through the top part of the perimeter dike at the west end.  Water sluiced or pumped into the 
basin and storm water are channeled through trenches excavated in the ash surface to a pond of 
free-standing water at the east end of the basin.  Water leaves the basin through the outlet 
structure located at the east end of the basin; the water ultimately discharges into the Discharge 
Canal from a conduit that penetrates the perimeter dike.   

 
West Ash Pond – Ash waste material from production operations is no longer placed in this 
basin.  The basin is mainly used for pass-through of water pumped into it from the Unit 3 & 4 
Slurry Pond.  The water flows along an interior ditch excavated in ash along the west and 
southwest sides to the southeast corner of the basin, where the water is pumped from a former 
intake tower through flexible lines extending over to the South Ash Pond.     

 
Unit 3 & 4 Slurry Pond – This basin receives flue gas emission control waste only when the 
material does not meet specifications for use in the manufacture of gypsum wallboards at the 
adjacent American Gypsum plant, which is usually during start-up of a generating unit after an 
outage.  The scrubber waste is currently sluiced in with water from the southeast side of the basin 
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on the northeast side of the finger dike.  The water flows to the pond of free-standing water that 
occupies the north half of the basin and extends around the finger dike to the southwest corner of 
the basin, where water is pumped over the northeast end of the cross dike to the West Ash Pond.  
Water from the perimeter toe ditch is discharged into the basin through an HDPE line through 
the top part of the perimeter dike on the northwest side of the basin. 

 
Unit 2 Slurry Pond – This basin no longer receives sluiced flue gas emission control waste.  The 
basin will return to service only when/if necessary.  The Unit 2 Slurry Pond is currently 
maintained dry.  Storm water collected at the pump structure in the southwest corner of the basin 
is pumped through a flexible line to the Intake Canal. 
 

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

 
Maintenance of the impounding embankments and outlet works of the ash ponds and slurry 
ponds, and essential operating equipment, such as the pumps at the West Ash Pond, the Unit 3 & 
4 Slurry Pond, and the Unit 2 Slurry Pond, are performed as needed, as determined by routine 
inspections performed by operating personnel.  Vegetation on the embankment slopes and crest 
is generally mowed or cut twice a year or whenever it becomes necessary, when the work can be 
performed by maintenance personnel at the station.  Slopes as steep as 2 H to 1 V are mowed on 
a rotation basis by an outside service that uses specialized equipment for operation on relatively 
steep slopes.  Because of the workload, the rotation schedule is typically on the order of 18 
months for the steeper slopes.  
 

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION 

 
8.3.1 Adequacy of Operational Procedures 

 
Operational procedures appear to be appropriate and adequate, as long as 
pumping operations at the West Ash Basin, Unit 3 & 4 Slurry Pond, and Unit 2 
Slurry Pond are closely monitored and back-up pumps are available and can be 
quickly pulled into service, if needed. 

 

8.3.2 Adequacy of Maintenance 

 

No major maintenance issues were noted from review of dam inspection reports 
and checklists.  Based on field observations, some minor maintenance of bare soil 
areas is needed, primarily on the South Ash Pond perimeter dike.  Maintenance of 
the impounding embankments and outlet works of the ash ponds and the slurry 
ponds appears to be generally adequate. 

 
One potentially significant maintenance issue observed during the site visit is the 
condition of the abandoned outlet pipe through the perimeter dike on the west side 
of Ash Pond A.  The outlet end of the pipe at the outfall was observed to be 
severely corroded CMP in a failed state.  Drop outs observed in areas along the 
CMP alignment between the outside toe of the dike and the outfall at the 
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Discharge Canal suggest that the pipe has either collapsed or joints have opened 
(or both) to allow loss of soil through the pipe.  The condition should be 
investigated and repairs made, if needed. 

 
Another potentially significant maintenance issue observed during the site visit is 
the condition of the outlet works at Ash Pond B.  The buried RCP of the outlet 
structure of Ash Pond B has become separated at one or more joints in the section 
between the outside toe of the dike and the outfall at the Discharge Canal; the top 
of the pipe has become exposed or nearly exposed in a couple of areas where 
there has been soil loss around the pipe, apparently through the joints that have 
opened up.  Air is taken in at the exposed joints and causes the discharge to “boil” 
or “blow” at the discharge end, which is submerged.   
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9.0 SURVEILLANCE AND MONITORING PROGRAM 
 

9.1 SURVEILLANCE PROCEDURES 

 

Santee Cooper personnel inspect the ash pond embankments per dike inspection procedures in 
Section 4.9 of Santee Cooper’s BMP plan (Appendix A – Doc 1.11).  Santee Cooper has 
indicated that the intent of the BMP plan is to train operating personnel to conduct routine, 
periodic inspections of the impoundment dikes and have qualified dam safety personnel assist 
operating personnel with the quarterly inspections as requested.  The quarterly inspections are 
documented on Dike Inspection Reports in checklist format.  Dike Inspection Reports are 
included for reference in Appendix A – Doc 1.12. 

 
Miscellaneous Inspections – Santee Cooper operating personnel and security guards are trained 
in making daily observations of the ash pond embankments.  Engineers accompany the operating 
personnel during the quarterly inspections when requested.   
 

9.2 INSTRUMENTATION MONITORING 
 

9.2.1 Instrumentation Plan 

 

There is no dam performance monitoring instrumentation in place in the CCW 
impounding embankments.  Groundwater monitoring wells are in place at various 
locations around the basins for compliance monitoring of groundwater quality.  
Staff gauges are in place at the active discharge structures in Ash Pond B the 
South Ash Pond (as well as the Cooling Pond) and in the Unit 3 & 4 Slurry Pond 
to measure the water surface elevations.   

 

9.2.2 Instrumentation Monitoring Results 

 
There are no dam performance monitoring instruments and, thus, no results of 
dam monitoring.  Staff gauge results for the day of the site visit are included in 
Appendix A – Doc 1.13. 

 

9.2.3 Dam Performance Data Evaluation 

 
Not applicable, since there are no dam performance data to evaluate.  In-depth 
evaluation of groundwater quality monitoring results is beyond the scope of this 
structural/stability assessment.   

 

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

 

9.3.1 Adequacy of Inspection Program 

 
The inspection program is generally adequate, based on review of Santee 
Cooper’s written inspection procedures, but could be improved in execution.  The 
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daily and quarterly inspections apparently did not note or pick-up on the 
potentially significant issues at the abandoned outlet pipe at Ash Pond A and the 
active outlet pipe at Ash Pond B.  Although the dikes are quite long, they should 
be walked at least once per year, with close scrutiny in critical outside toe areas, 
such as at penetrations (conduits) or areas of known seepage or wet areas, to 
check for changed conditions.  These conditions cannot be viewed properly from 
the crest.  In addition, internal inspections of the outlet structures with a remote 
camera should be conducted on a frequency of at least once every 5 years and be 
documented. 

 
9.3.2 Adequacy of Instrumentation Monitoring Program 

 

There is no dam performance monitoring instrumentation in place.  No problem 
or suspect condition, such as excessive settlement, major seepage, shear failure, or 
displacement was observed in the field that might be reason for installation of 
instrumentation.  In the absence of stability problems or major seepage issues, 
there is no need for performance monitoring instrumentation at this time.   
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EXHIBIT 1:  SOUTH ASH POND - REPRESENTATIVE SECTIONS OF 

EMBANKMENT 
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EXHIBIT 2:  UNIT 3 & 4 SLURRY POND AND WEST ASH POND – 

REPRESENTATIVE SECTIONS OF EMBANKMENT  
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EXHIBIT 3:  UNIT 2 SLURRY POND – REPRESENTATIVE SECTIONS OF 

EMBANKMENT  
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EXHIBIT 4:  SOUTH ASH POND – TOE DRAIN DETAILS 
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Appendix A - Doc 1.2 Winyah Generating Station Georgetown GIS 2006 Aerial
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Appendix A - Doc 1.3 Ash Pond A and Ash Pond B Impoundment Drawings
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Appendix A - Doc 1.4 Ash Pond B Dike Elevation Report  
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Appendix A - Doc 1.5 South Ash Pond Impoundment Drawings
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Appendix A - Doc 1.6 Ash Pond 3&4 and Slurry Pond 3&4 Impoundment Drawings
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Appendix A - Doc 1.7 Unit 2 Slurry Pond Impoundment Drawing
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Appendix A - Doc 1.8 2005-2009 Ash Management and Sales
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Appendix A - Doc 1.9 Winyah Generating Station Regional Map Showing the Management 

Unit(s) in Relationship to Critical Infrastructure
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Appendix A - Doc 1.10 NPDES Permit
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Appendix A - Doc 1.11 Dike Inspection Procedure
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Appendix A - Doc 1.12 Dike Inspection Reports
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Appendix A - Doc 1.13 Staff Gauge and Rain Gauge Readings 

 

 

 

 

 

 











Winyah GS                    B-1 

Santee Cooper          Coal Combustion Waste Impoundment 

Georgetown, SC                    Dam Assessment Report��

�

 

 

 

 

 

Appendix B - Winyah GS Ash Pond A Checklist
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily inspections take 
place over the course of the year by plant operating personnel and security personnel.  

2 
No actual pool.  Pond filled with CCW.  Water drains along ditches cut in ash surface.  Water flows through 
discharge structure to Ash Pond B. 

3 
Discharge structure, from Ash Pond A into Ash Pond B, are to be provided by Santee Cooper personnel.  An 
existing decant structure has been plugged and abandoned.  Existing CMP condition is poor.  Settlement of ground 
surface along the alignment of pipe may indicate CMP failure.   
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4 
No formal survey or records of dam elevations. Design top of dam elevations to be provided by Santee Cooper 
personnel. 

5 
There is no geotechnical instrumentation.  Staff gage monitored at Pond B outlet.  Water quality wells monitored for 
groundwater contamination. 

6 
Discharge from Ash Pond A flows through a structure into Ash Pond B.  Practically no water in Ash Pond A at time 
of visit. 

7 
A dividing dike separates Ash Pond A from Ash Pond B.  The discharge channel to the Cooling Pond flows along 
the toe of the south western portion of Ash Pond A embankment.  The intake channels from the Cooling Pond flows 
along the toe of the northern portion of Ash Pond A embankment. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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Assurance Division.  For water quality only.�
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results in 
no probable loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities, 
or can impact other concerns. Significant hazard potential classification 
dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into the Cooling Pond.  A release would be contained 

within the Cooling Pond due to the extensive storage capacity in comparison to the capacity of the 

ponds. A release may disrupt power generation and cause minor environmental damage.  
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet (structure not seen) 

TBP inside diameter 

Material   (TBP) 

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  
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Other Type of Outlet  

      (specify): 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

Santee Cooper personnel report that the embankment was not constructed on wet ash, slag, or other 

unsuitable material.  Design drawings are to be furnished.  

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

The design Engineer of Record was not present during the site visit.  

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

The embankments seemed to be intact and undisturbed.  It was reported by plant personnel that the 

embankment was in its original condition and has been undisturbed since its construction in 1975. Unit 

has never had a failure since its original construction.   
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily inspections take 
place over the course of the year by plant operating personnel and security personnel. 

2 Decant structure, from Ash Pond B, is to be provided by Santee Cooper personnel. 

3 No formal survey or records of dam elevations.  Design top of dam elevations to be provided by plant personnel. 

4 
There is no geotechnical instrumentation.  Staff gage monitored at Pond B outlet structure.  Water quality wells 
monitored for groundwater contamination. 
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5 

Sunken ground and dropouts beyond the downstream toe of the embankment along the length of the principal 
spillway may indicate separation of the joints of the RCP principal spillway.  Separation of the last joint of the RCP 
principal spillway was observed.  Water discharging from submerged end of outlet “boils” upward due to entrapped 
air in the spillway system. 

6 Discharge from Ash Pond B flows directly into discharge channel of the Cooling Pond.   

7 
Areas observed to have moist soil conditions and water puddles at downstream toe of dam.  Conditions may 
indicate minor seepage through embankment.  It is noted that it rained two days prior to inspection. 

8 
A dividing dike separates Ash Pond A from Ash Pond B to the north.  To the east of Ash Pond B, an embankment 
separates Ash Pond B from the Cooling Pond.  The discharge channel to the Cooling Pond flows along the toe of 
the south western portion of Ash Pond B embankment.   
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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6:��$�Bureau of Water/Compliance 

Assurance Division.  For water quality only.�
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results in 
no probable loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities, 
or can impact other concerns. Significant hazard potential classification 
dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into the Cooling Pond.  A release would be contained 

within the Cooling Pond due to the extensive storage capacity in comparison to the capacity of the 

ponds. A release may disrupt power generation and cause minor environmental damage.  
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet 

TBP inside diameter 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

� &�	� ���

�	�$�
���"��$�� �
���� ��
���

��
��
'��
� �

� No Outlet� �

 
Other Type of Outlet  

      (specify): 

 

 

��������������
�$�	�
�	� ����-��
Burns & Roe/Paul C. Rizzo 
Associates, Inc. (PCRA) 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

Santee Cooper personnel report that the embankment was not constructed on wet ash, slag, or other 

unsuitable material.  Design drawings are to be furnished. A stability evaluation was conducted for Ash 

Pond B in 1993. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

The design Engineer of Record was not present during the site visit.  

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

The embankment seemed to be intact and undisturbed.  It was reported by plant personnel that the 

embankment was evaluated for stability in 1993 and raised in 1997 as an expansion of the pond. Unit 

has never had a failure since its original construction.   
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Appendix B - Winyah GS South Ash Pond Checklist
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily inspections take 
place over the course of the year by plant operating personnel and security personnel. 

2 
Relative elevation. Water flows through discharge structure to a channel that leads to the discharge channel to the 
Cooling Pond. 

3 Decant structure, from South Ash Pond, is to be provided by Santee Cooper personnel. 

4 No formal survey or records of dam elevations. Design top of dam elevation to be provided by plant personnel. 
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5 
There is no geotechnical instrumentation.  Staff gage monitored at South Ash Pond outlet structure.  Water quality 
wells monitored for groundwater contamination. 

6 Some areas with little grass cover observed with minor erosion along the downstream side of the embankment.   

7 
Discharge from South Ash Pond flows into a channel to the discharge channel into the Cooling Pond.  Flow at the 
outlet end could not be observed due to submergence. 

8 
Recent maintenance of underdrains conducted.  Minor erosion observed along the downstream toe of dam.  Rust 
colored residual trailing from toe drain pipes and minor foundation soil seeps at various points along the 
downstream toe of embankment may indicate seepage with iron bacteria in seepage water. 

9 
A drainage channel runs along the toe of the South Ash pond and collects stormwater draining from the slopes of 
the South Ash Pond and the train tracks, as well as seepage from toe drain pipes and minor seepage from 
foundation soil.   
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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�,���-"����������

�	�"
.�
$�����/����

������"�����������
� �	"�'��('��	����

���������	
���
�����
�������	����	�	������
������������	
���
�����
�������������
�����
�����

�

��$���� �� � � �%���
����� �

� � &�	� ���

�	�����������
�������
������������	
���
���'� � �

�	�$�
��������$�������
������� ����������
��
�������������
'�
� �

�(��%�
(�����%������)�

!'���	"�'��('��	���0"����	�(�
(�
�(��������.
(���0	��1
(��1
����

�	��
������0���
���.	��	
�
('$�
���.	�����(�
� ��)
(��1
��������'�������

23����"�����	��$��(�+"
+������	��'��)�(���('��	���
���"���

�����

+"
+������	��'���	"�'��('��	���0�	
��'��)�(���('��	�� ��!'��1
����

��(�'
���(�0�	
��'���	"�'��('��	������	��'���		������	�����(�'
����

�'
���� ��

�����	
�
�$�	
�������$������)� *�	����	1�$����


�	
�����"����
�������������
)� , ��
���(�4
�	���0�	1�+
�'��	���
��(���	1����
��5�

*���
���)�

*�
�
����� 22� 6�����(� �/� ���"��(� �� ,�� ���	��(� ��

*�� �
����� 7�/� 6�����(� ��� ���"��(� �, �8� ���	��(� ��

�
�
�� ��� ����
�� *�	����	1��

� � 9�(� :	�


��	���	
�
��� ������� ���
��
��	�����������
'��� � �



� � � � � � � ��������	�
���
���

����������	
����
�����	���
�����������	
������ � � � ��	�����	���������

�

���������XXXX-XXX, Jan 09          Page  4 

�"����+������
�
��� ����'�

6;��$�Bureau of Water/Compliance 

Assurance Division.  For water quality only.�
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results in 
no probable loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities, 
or can impact other concerns. Significant hazard potential classification 
dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into a perimeter ditch bounded by existing railroad 

tracks.  If the tracks were to be overtopped, ccw could potentially damage adjacent private property 

and/or enter Pennyroyal Creek. 
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet (pipe not visible) 

TBP inside diameter 

Material (TBP) 

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

� &�	� ���

�	�$�
���"��$�� �
���� ��
���

��
��
'��
� �

� No Outlet� �

 
Other Type of Outlet  

      (specify): 

 

 

��������������
�$�	�
�	� ����-��
Burns & Roe/Lockwood 
Greene 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

Santee Cooper personnel report that the embankment was not constructed on wet ash, slag, or other 

unsuitable material.  Design drawings are to be furnished.  

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

The design Engineer of Record was not present during the site visit.  

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

The embankments seemed to be in tack and undisturbed.  It was reported by plant personnel that the 

embankment was in its original condition and has been undisturbed since its construction in 1980. Unit 

has never had a failure since its original construction.   
 



Winyah GS                    B-40 

Santee Cooper          Coal Combustion Waste Impoundment 

Georgetown, SC                    Dam Assessment Report��

�

 

 

 

 

 

Appendix B - Winyah GS West Ash Pond Checklist
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily 
inspections take place over the course of the year by plant operating personnel and security personnel. 

2 
Pool elevation in internal drainage ditch recorded by plant personnel for West Ash Pond.  No actual 
pool.  Pond filled with CCW.  Water from the Unit 3&4 Slurry Pond is pumped into the West Ash Pond. 
Water drains along ditches cut in ash surface and is pumped into the South Ash Pond. 

3 Water from the West Ash Pond is pumped into the South Ash Pond. 
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4 
No formal survey or records of dam elevations. Design top of dam elevations to be provided by Santee 
Cooper personnel. 

5 There is no geotechnical instrumentation.  Water quality wells monitored for groundwater contamination. 

6 
Due to the failure of a seal of an existing drain pipe on Feb. 14, 2008, on the Unit 3&4 Slurry Pond, an 
existing CMP drain pipe was located and filled within the West Ash Pond embankment to preclude a 
similar failure in the West Pond embankment.  

7 
Areas observed to have moist soil conditions, minor erosion, and water puddles at downstream toe of 
dam.  Conditions may indicate minor seepage through or under embankment.  It is noted that it rained 
two days prior to inspection. 

8 
A dividing dike separates Unit 3&4 Slurry Pond from the West Ash Pond.  A drainage channel runs 
along the toe of the Slurry and Ash ponds and collects stormwater draining from the slopes and the train 
tracks.   
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results 
in no probable loss of human life and low economic and/or 
environmental losses.  Losses are principally limited to the owner’s 
property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can 
cause economic loss, environmental damage, disruption of lifeline 
facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or 
agricultural areas but could be located in areas with population and 
significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into the Pennyroyal Creek and/or could potentially 

damage adjacent private property. 
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet 

 inside diameter 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

� &�	� ���

�	�$�
���"��$�� �
���� ��
���

��
��
'��
� �

� No Outlet� �

 
Other Type of Outlet  

      (specify): 

 

Water is pumped through 

HDPE piping to the South 

Ash Pond 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

Santee Cooper personnel report that the embankment was not constructed on wet ash, slag, or other 

unsuitable material.  Design drawings are to be furnished.  A 1999 geotechnical investigation by Paul C. 

Rizzo Associates, Inc (PCRA) indicated the embankment was well constructed. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

The design Engineer of Record was not present during the site visit.  

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

The embankments seemed to be intact.  The embankment was constructed in 1980.  An existing CMP 

drain pipe within the embankment was filled in 2008 as a precautionary measure due to the failure of a 

similar CMP drain pipe within the Unit 3&4 Slurry Pond.  
 



Winyah GS                    B-53 

Santee Cooper          Coal Combustion Waste Impoundment 

Georgetown, SC                    Dam Assessment Report��

�

 

 

 

 

 

Appendix B - Winyah GS Unit 3 & 4 Slurry Pond Checklist
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily 
inspections take place over the course of the year by plant operating personnel and security personnel.  

2 Pool elevation recorded by plant personnel for West Ash Pond. 

3 Water is pumped from the Unit 3&4 Slurry Pond into the West Pond.   
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4 
No formal survey or records of dam elevations. Design top of dam elevations to be provided by Santee 
Cooper personnel. 

5 
There is no geotechnical instrumentation.  Staff gage monitored at Unit 3&4 Slurry Pond.  Water quality 
wells monitored for groundwater contamination. 

6 
Due to the failure of a seal of an existing drain pipe on Feb. 14, 2008, a portion of the embankment was 
excavated and repaired after a portion of the existing pipe was removed and filled.  

7 
A dividing dike separates Unit 3&4 Slurry Pond from the West Ash Pond.  A drainage channel runs 
along the toe of the Slurry and Ash ponds and collects stormwater draining from the slopes and the train 
tracks.   
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results in 
no probable loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities, 
or can impact other concerns. Significant hazard potential classification 
dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into the Pennyroyal Creek and/or could potentially 

damage adjacent private property. 
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet 

 inside diameter 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  
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� No Outlet� �

 
Other Type of Outlet  

      (specify): 

Water is pumped through 

HDPE piping to the West 

Ash Pond 
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Burns & Roe/Lockwood 
Greene 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

Santee Cooper personnel report that the embankment was not constructed on wet ash, slag, or other unsuitable 

material.  Design drawings are to be furnished.  A 1999 geotechnical investigation by Paul C. Rizzo 

Associates, Inc (PCRA) indicated the embankment was well constructed. 

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning 

the foundation preparation?  

The design Engineer of Record was not present during the site visit.  

From the site visit or from photographic documentation, was there evidence of prior releases, failures, 

or patchwork on the dikes?  

The embankments seemed to be intact.  The embankment was constructed in 1980 and repaired in 

2008 due to a failure of an existing CMP drain pipe seal.   
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Appendix B - Winyah GS Unit 2 Slurry Pond Checklist 
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Check the appropriate box below.  Provide comments when appropriate.  If not applicable or not available, record "N/A".  
Any unusual conditions or construction practices that should be noted in the comments section.  For large diked 
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify 
approximate area that the form applies to in comments.                  
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Issue #  Comments 

 TBP – to be provided                          n/a – not applicable or not a feature 

1 
Santee Cooper conducts quarterly internal inspections by a registered engineer; also informal daily inspections take 
place over the course of the year by plant operating personnel and security personnel. 

2 
Unit 2 Slurry Pond is not currently in use.  Stormwater from the surface of the pond is pumped directly into the 
intake channel from the Cooling Pond.  No pool is currently maintained although some stormwater ponds in low 
areas.  Water level at pump appeared to be 8’-10’ below dam crest. 

3 
Decant structure and pond are not currently in use.  Stormwater is pumped from the pond into the intake channel 
from the Cooling Pond.   
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4 No formal survey or records of dam elevations.  Design top elevation to be provided. 

5 There is no geotechnical instrumentation.  Water quality wells monitored for groundwater contamination. 

6 
Stormwater from the surface of the pond is the only source of water.  The water is pumped from the pond to the 
intake channel from the Cooling Pond. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 
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Assurance Division.  For water quality only.�
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 
misoperation of the dam results in no probable loss of human life or 
economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 
potential classification are those where failure or misoperation results in 
no probable loss of human life and low economic and/or environmental 
losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 
significant hazard potential classification are those dams where failure 
or misoperation results in no probable loss of human life but can cause 
economic loss, environmental damage, disruption of lifeline facilities, 
or can impact other concerns. Significant hazard potential classification 
dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 
potential classification are those where failure or misoperation will 
probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

Failure of this structure would release directly into a perimeter ditch.  If the ditch were to be 

overtopped, ccw could potentially damage adjacent private property. 
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CONFIGURATION: 
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

�  

 Outlet 

 inside diameter 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

� &�	� ���

�	�$�
���"��$�� �
���� ��
���

��
��
'��
� �

� No Outlet� �

 
Other Type of Outlet  

      (specify): 

Water is pumped through 

HDPE piping to the intake 

channel of the Cooling 

Pond 
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Appendix C - Management of Change Procedure 
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Appendix C - BMP and EMS Manual Coversheets
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Items Requested 

• Descriptive Information 

o Impoundment Capacity (Normal & Max) (included in Santee Cooper response to 

EPA’s Request for Information) 

o Impoundment Surface Area (Normal & Max) (included in Santee Cooper response to 

EPA’s Request for Information) 

o Hazard Classification  (undetermined) 

o Freeboard (Normal & Min) (N/A) 

o Maximum Dam Height (included in Santee Cooper response to EPA’s Request for 

Information) 

o Dam Crest Elevation (included in original design plans, but not surveyed elevations) 

o Crest Width (typical details included in original design plans) 

o Upstream Slope Inclination (typical details included in original design plans) 

o Downstream Slope Inclination (typical details included in original design plans) 

o Spillway Type, Size, & Crest Elevation (N/A) 

o Outlet Conduit Type, Size, & Max Flow Capacity (N/A) 

o Historical Maximum Pond Elevation (N/A) 

o Year Built (included in Santee Cooper response to EPA’s Request for Information) 

o Design Life (N/A) 

o Specific Wastes Permitted in Impoundment (included in Santee Cooper response to 

EPA’s Request for Information) 

o Other (describe) 

• Regional map including schools, hospitals, etc. (received from Jay Hudson) 

• Management Unit Drawings 

o Plans (received from Jay Hudson) 

o Sections (received from Jay Hudson) 

o Elevations (received from Jay Hudson) 

o Other (describe) 

• Design Information 

o Name of Designer of Record (included in Santee Cooper response to EPA’s Request 

for Information) 

o Design Assumptions (N/A) 

o Design Analysis (N/A) 

o Spillway Design Flood or Design Basis (N/A) 

o Slope Stability Factor of Safety (N/A) 

o Design Soil Properties and Parameters (N/A) 

o Other (describe) 

• Permits  

o NPDES  SC0022471  (received from Jay Hudson) 

o Dam Safety – Operating Permit (N/A)  

o Other (describe) 
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• Subsurface Information 

o Geology (N/A) 

o Geotechnical Report (N/A) 

o Subsurface Profiles (for Ash Pond B expansion only) 

o Other (describe) 

• Monitoring Information:  

o Observation Wells/Piezometer Readings (N/A) 

o Seepage Readings (N/A) 

o Settlement Readings (N/A) 

o Alignment Readings (N/A) 

o Inclinometer Readings (N/A) 

o Time vs Reading Graphs (N/A) 

o Other (describe) 

� Staff Gauge Readings (received from Jay Hudson) 

• Instrumentation Drawings 

o Location Plan (N/A) 

o Section Views  (N/A) 

o Other (describe) 

• Operation, Maintenance, & Surveillance 

o Operating Procedures (N/A) 

o Maintenace Procedures (N/A) 

o Inspection Procedures (received from Jay Hudson) 

o Third Party Inspection Reports (received from Jay Hudson) 

o Other (describe) 

� Ash Management and Sales (received from Jay Hudson) 

• Emergency Action Plan (N/A) 

• Inundation Map (N/A) 
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Appendix D – Additional Provided Documents 
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Appendix D – D.1 Sections of Outlet Structures for South Ash Pond Outlet & Orig West 

Ash Pond Outlet & Orig Detail for Plugging Temporary Construction Drain 

Pipes  
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Appendix D – Doc D.2 Details of Outlet Structures for South Ash Pond Outlet & Orig West 

 Ash Pond Outlet 
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SOIL & MATERIAL ENGINEERS INC. ENGINEERING-TESTING-INSPECTION

‘ 3.49 E. Blackstock Road, Spartanburg, South Carolina 29301, Phone (803) 574-2360

June 21, 1978

Burns & Roe, Inc.
P. 0. Box 663
Paramus, New Jersey 07652

Attention: Mr. Bill Richardot

Subject: Subsurface Investigation
Ash and Slurry Pond Dikes
Winyah Electric Generating Station
Georgetown, South Carolina
SME Job No. SS7735

Gentlemen:

Please find enclosed a report of subsurface conditionsand design recommendations for the above referenced project. Inthe following sections we have presented a discussion of the subsurface conditions existing at the site, together with our analyses and recommendations for design and construction of the impoundment dikes. We have also taken the liberty of including herewithcopies of previously submitted geotechnical reports for Units 3 andL and the Cooling Tower. This manuscript thus contains all thefield and laboratory test data as well as engineering analyseswhich Soil and Material Engineers has performed at this site.

In summary, all soil test borings, like those drilledfor Generator Units 3 and 4, encountered interbedded strata ofloose to firm sand, and soft to stiff silt and clay overlying ahard, thin stratum of shell limerock. While the ground surfaceelevations vary from 5 to 2 msl across the proposed constructionarea, the surface of the shell limerock strata varies onlyslightly from —8 to —12 msl. Groundwater level is very near theexisting ground surface and will thus have a significant impacton the construction of the dikes. Deep (10 to 15 feet) drainageditches will be required within the impoundments for dewaterIngprior to earthmoving. The on-site soils can be used for construction of the impoundment dikes. There are, however, potential longrange seepage problems associated with the use of the sandy soilscontaining only small percentages of silt and clay. Subsurfaceconditions are suitable for constructing dikes to a height whichwill result in average impoundment depths of 20 feet. With theexception of a few isolated areas requiring 3:1 and L:1 slopes,
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the dikes can be constructed on 2(H):1(V) slopes for both upstreamand downstream faces. A toedrain is recommended for those dikesconstructed of silty fine sand soils. Contained within the borrowareas are shallow, highly organic pockets or bays” which theearthmoving contractor must avoid to minimize muck excavation.The complete findings of our investigation along with our recommendations are contained within the following report.

We appreciate the opportunity to have provided ourgeotechnical engineering services on this project. If you haveany questions concerning the investigation or report or if we canbe of further assistance during the final stages of design orconstruction, feel free to contact us.

Very truly yours,

SOIL & MATERIAL ENGINEERS, INC.

9
Jim Wilimer, P. E.
Soils Engineer

Glenn Futrell,!.p. E.
President

9L / 1
Construct ion Services Manager

Ron Calsing, P. E.
Branch Manager
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PROJECT AND SITE DESCRIPTION

The addition of Electric Generator Units 3 and li atthe Winyah Generating Station in Georgetown, South Carolina willsignificantly increase waste generated as,sulfur dioxide slurry andcoal ash slurry. The existing ash and slurry ponds constructed forUnits I and 2 do not have the reserve capacity to handle thisincreased waste. As a result, additional diked impoundments mustbe constructed over a large portion of the remaining propertyoriginally purchased by South Carolina Public Service Authority forthe Winyah Electric Generating Station.

General. Basically., there are three impoundmentareas to be constructed north, west and south of the existing powerplant island. We have referençe’d these areas as impoundment AreasA, B, and C counter-clockwise beginning north of the plant island.Within Impoundment Area A are two sulfur dioxide slurry holdingponds, 3E and 3W. To the west of the plant island will be Impoundment Area B. This impoundment will be divided into two cells byacenter dike. The north cell will be used as a sulfur dioxide— slurry pond whereas the south cell will be used as an ash slurrypond. The remaining Impoundment Area C, located south of theGenerator Plant, will be used as an ash slurry pond. Total surfacearea of the three impoundment areas will be approximately 300 acres.Total length of dikes is estimated at 6.8 miles. Total earthworkis estimated to range. from 2 to 2.5 million cubic yards.

As stated, each of the pond areas wHI be used forthe impoundment of slurrys generated from the power plant. Thedepth of slurry liquid will be regulated by a discharge structurelocation within each impoundment to allow maximum time forsettling out’ of precipitants. The precipitants, however, willnot settle uniformly throughout the bottom of the impoundment and,as a result, the depth of precipitants near the intake pipe will bemuch greater than at the discharge pipe. Consequently, the depthof liquid retained within the impoundments will vary depending onthe location. Over a period of several years, the impoundmentswill become essentially full causing the liquid surface to be nearthe top of the dikes. The maximum depth of precipitants will thusbe near the intake pipe and maximum liquid depth near thedischarge pipe.

The proposed crest elevation of the impoundmentdikes is 37.0 msl. This will result in an average storage”depth of 20 feet within the Impoundments.

MATERIAL ENI4E€PS INC
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Impoundment Area’A) As can be seen on our drawing,
SME—l, Impoundment Area A incld-d-e’s two slurry ponds, 3E and 3i,
located adjacent to the entrance road leading to the generating
plant. .Each of these ponds -encompass surface areas of 28 to 30
acres. Each pond will have a center ‘finger” dike for routing
effluent discharge in an effort to increase settling time. The
3E pond will require a total dike length of 3600 feet, while the
3W impoundment will require 5800 feet of dike. The quantity of
earthwork required to construct the dikes for both ponds is
estimated to be 400,000 cubic yards.

The existing ground surface elevation is generally
flat but does have a gentle slope west towards Pennyroyal Creek.
Slurry Pond 3E ground surface elevation varies only slightly
from elevation 24 to elevation 29 msl. The area has been cleared
and grubbed of its originally heavy tree growth. The ground
surface elevation in Slurry Pond 3W varies from elevation 18 to
26 msl. As in the case of 3E, the area has been cleared and
grubbed of original heavy tree growth. Our site inspection and
review of area photographs indicate a low area exists near the
middle of Impoundment Area 3W which contains a surface deposit of
highly organic matter. This type of surface condition is commonly
found throughout the project site and will play a significant role
in the earthmoving requirements.

Impoundment Area 8. This impoundment area is located
immecliatelywestof theexisting generating units nd is divided
into two cells. The north cell will emcompass a surface area of
approximately 95 acres. Including thedikewhich divides the two
compartments, and a “finger”dike, total dike length is approximately
10,000 feet for the north cell. The south cell encompasses approxi
mately 56 acres of surface area. Total dike length excluding the
dividing compartment dike is 4500 feet. Earthwork quantities for.
construction of the total impoundment dikes is estimated at 1.2
million cubic yards.

Site topography over the impoundment area is cha rac—
terized by a north-south “ridge” which is parallel to plant coor
dinate W20+O0. The surface elevation of the ridge varies from 15
to 19 msl . The ground surface slopes doinward, east to west,
from the ridge to a low ground surface elevation of 5 msl. An old
borrow pit used •for construction of the original cooling pond
dam and railroad is located within the south cell. Four to
eight feet of soil has been removed to form the borrow pit.
The entire imDoundment area has been cleared and grubbed of
all originally existing pine,and hardwood trees. Shallow lateral

SOIL & MATERIAl. ENGINEERS INC.
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ditches have been excavated within the impoundment area to aid in
the surface dewatering during the clearing and grubbing operations.
Our review of aerial photographs revealed low areas containing
shallow deposits of organic matter within the north cel 1 The
attached drawing, SME—l, indicates the various surface character
istics and topography described above.

As in the case of the otherimpoundment areas, the
desired dike crest elevation is 37 msl. Based on available topo
graphy, the dike heights will vary from a low of 10 feet to as
high as 30 feet above existing grade. More typically, however,
dikes will be 20 feet.high.

Impoundment Area C. The third impoundment area is
located immeidately south of the power plant within the existing
railroad loop. This impoundment area encompasses approximately
78 acres of surface area. Total length of dikes required to
construct this impoundment is approximately 10,000 feet. Earthwork
is estimated to be 560,000 cubtc yards. The impoundment will be
used for the retention of ash slurry. Site topography is character
ized by an east—west drainage ditch which begins about halfway•
across the length of the impoundment. This drainage feature begins
at a ground elevation of approximately 17 msl and falls to a low
elevation of approximately 10 msl. It contains a considerable
amount of organic matter and soft wet saturated soils. The
eastern half of the impoundment is generally level with an average
ground elevation of 24 msl. The height of dikes will range from
13 to 27 feet with an average of 18 feet high. As in all the
other cases, the area has been cleared and grubbed of all tree
growth.
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SITE SUBSURFACE CONDITIONS

To aid interpretation of the existing soil conditions,ten generalized soil profiles depicting subsurface conditions arepresented herein with the location of each profile indicated onthe soil boring layout drawing SME—1. Each profile is locatedalong the center line of each dike contained within the threeimpoundment areas. The profiles were developed by plotting thesoil conditions at each location and extrapolating between thewidely spaced borings. Thus, the actual soil conditions betweenborings may vary from that shown on the profiles. They do provide,however, the most efficient method of studying existing soilconditions and topography relative to the proposed planned construct ion.

In addition to a general description of the subsurfaceconditions encountered at the site, a brief description of theengineering properties of thosesoi1s existing at the site is alsoincluded. In the appendix of this report, all of the laboratorytesting data has been summarized and presented on a sheet entitled“Soil Data Summary”. We have also tabulated moisture content andpercent passing the #200 sieve data for numerous samples takenthroughout the site. The detailed results of all laboratory testingarealso included.

impoundment Area A. Seventeen (17) soil test boringswere drilled to shell limerock within this impoundment area.Additionally, three test pits were excavated to depths of 10 feet.Bag samples were recoveredfrom the test pit excavations for laterlaboratory testing. A written log of each test pit and boring isincluded in the appendix of this report. Drawings SP1, SP—2,and SP—3 graphically show the subsurface soils existing beneaththe pond dikes.

Organically stained, silty fine sand containing treeroots, pine needles, limbs, etc. exist within the upper 6 to 12inches across both slurry ponds of this impoundment area. Thedepth and orgtnic content of this stratum varies considerablyover the impoundment area and has been altered significantly bythe recent cluaring, grubbing, and stockpiling for burning oforganic matter. Tracted equipment used for the clearingoperation has caused considerable rutting and mixing of theoriginal surface organics with the lower organic stained sands. ‘-Additionally, the ground surface is characterized with“pockets” or “bays” containing primarily peat, root, stumps,limbs, etc. Such conditions can normally be found in isolatedlow areas throughout the site which have poor drainage, inmany cases, the depth of this organic matter ranges from 2 to6 fee t t h I c k .

SOIL MArEUAL 4GNES INC
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Immediately underlying this surface layer ofrganica1ly stained sand and organic matter, the borings encountered loose to firm silty fine sand to a general depth of15 feet, except in Borings SC—4, 5, 6, 13, and 14 wherethe sand stratum extends to a depth of 30 feet. Standard penetration resistance varies from Lj to as high as 20 blows perfoot. These silty fine sands contain 5 to 17 percent fines(silts and clays) passing the #200 sieve. The moisture contentin the upper 6 feet varies from 17 to 30%. Generally, thesesandy soils contain smaller percentages of silts and clays withdepth. Standard Proctor density tests and several “check plugs”(1 point Proctors) were performed on numerous samples takenthroughout the impoundment area. These soil samples had maximumdry densities of approximately 106 pcf and optimum moisture contentsof 14 percent. The results of two consolidated drained triaxialshear tests of these silty sand soils indicate total stress frictionangles of 30 degrees and 32.5 degrees with corresponding neglible
Vcohesion values. Corresponding effective stress friction angleswere 34 and 38.7 degrees with zero cohesion in both cases.

Where the silty fine sand is approximately 15 feetdeep, it is underlain by a 6 to 10 foot thick strata of soft Silty.’clay containing thin lenses of fine sand. Standard penetrationresistances varied from 2 to 6 blows per foot. Undisturbed samplesrecovered from this stratum contained high moisture contentsranging from 70 to 135 percent. Dry unit weights varied from 33 Vto 60 pounds per cubic foot. Void ratios varied from approximately1.9 to 3.7. Samples of the soft silty clay recovered from BoringsB—19 (16 to 18’), 8—15 (9.5 to 11.5’), and 8—15 (17 to 19’) hadshear strength values determined by unconsolidated undrained triaxialshear tests (confined at overburden pressure) of 600, 1900, and2300 pounds per square foot.

Underlying this soft silty clay and areas where 30feet of silty sand occurs, exists an 8 to 15 foot stratum ofloose to dense fine sand containing a very high percent of smallshell. This sand-shell stratum contihues to the top of theshell limerock whick generally exists near elevation -9 msl. Itis noted in Boring SC—17 our drill rig did not meet refusal onthe shell limerock stratum as in all other borings indicating lesscementation of the shell limerock. Instead, little resistance wasmet at this depth allowing us to drill 15 feet into the underlyinggray silty clay known to exist throughout the project site toseveral hundred feet deep.

Exceptions to the above general stratigraphyexisted at Borings SC—15, 16, 17, and 18 which are located
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along the westside of the 3W Pond. In this area, the surface
organic sand is underlain by a 3 to 5 foot stratum of stiff
fine sandy silty clay containing small amounts of organic matter.
Standard penetration resistances of this soil vary only slightly
from 6 to 7 blows per foot. Immediately underlying this stratum
a 6 foot layer of fine silty sand exists. This strata has standard
penetration resistances and engineering characteristics similar
to those described above for the fine silty sand. At generally
10 feet deep, ‘a very soft gray silty clay exists 10 to 15 feet
thick which has standard penetration resistances of less than I
blow per foot. Based on our visual inspection of the clay samples
and results of standard penetration resistances, we consider the
soil engineering characteristics (strength and compressibility)
to be similar to the soft clay stratum discussed later which exists
in Impoundment Area C (SC—78, 77, and 76).

Groundwater encountered at the time of our investi
gation generally ranged from I to 3 feet below the ground surface.
As previously stated, shallow drainage ditches have been installed
throughout the area to drain surface water. During excavation of
test pits in this area, groundwater flowed rapidly into excavations
causing the slopes to slough. The groundwater levels’ are indicative-
of the stabilized groundwater level throughout the impoundment area,
and as such, will require extensive deep ditching to remove the water
from the saturated subsoils.

Impoundment Area B. Along the dike center line of
this very large two cell impoundment, 26 soil test borings were
drilled. Thi rteen test pits were excavated within the 1 imi ts of
the impoundment to depths of 10 to 15 feet below the existing
ground surface. Each of the test pit and boring logs are included
in the attached appendix. Drawings SP—tt through SP-7 indicate
general ized soil profiles for this impoundment area. In each case,
except Boring SC—27, the borings were terminated on the shell
limerock layerwhichgenerallyexistsat anelevationof —9 msl.

As stated above, this area is characterized by a
north—south “ridge” extending the full width of the impoundment.
Below the surface organically stained sand, roots, and limbs, etc.
as previously described, exists a stratum 5 to 8 foot thick of
clayey sand having intermittent layers of sandy clay. Standard
penetration resistances vary from L1 to 12 blows per foot with
6 and 8 blows being more typical. This stratum continues to the
west of the ridge towards Pennryroyal Creek but becomes somewhat
thinner and in a few cases, nonexistent in the bottom of the
eroded ravines (SC-LLi, 26, 57 and 23). These clay.ey sand
soils contain .10 to fines (silt and clay) passing the
#200 sieve. They have plasticity:indices ranging from 10 to.
12 and natural moisture contents ranging from 20 to 28.

SOIL & MAtERIAL ENGINEERS INC
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Maximum standard proctor dry densities range from 111 to 113 pcfwith corresponding Optimum moisture contents varying from 14 to15 percent.. The natural moisture contents are thus lO greaterthan the optimum moisture content. Results of triaxial sheartesting of clayey sand samples compacted within 95 to 100 percentof Maximum Standard Proctor Dry Density, indicate a total stressfriction angle ranging from 19 to 23.5 degrees and cohesionvalues of 2000 to 1750 psf. Correspondingeffective stressfriction angle and cohesion were 16 degrees, 40 degrees, and1110 psf, and 150 psf respectively.

To the northwest of the ridge, the near surface soilsbecome extremely plastic and very stiff as verified by our testpits SC-37, 38, and 39. The soils in this area contain in excessof 50?4 silts and clays (passing the #200 sieve) and have plasticity indices ranging from 10 to as high as 40. Natural moisturecontent is near 30. It was noted that these very plastic soilswere extremely difficult to excavate and to remove from the bucketof the backhoe during excavation of the test pits. Once excavatedand placed near the ground surface, they characteristicallyremained molded similar to “modeling clay”.

In the southeast corner of the impoundment, the nearsurface clayey sand is nonexistent. Instead, the near surfacesoils are visually similar to those previously described forImpoundment Area A as silty fine sand. Standard penetration resistances and engineering characteristics are also similar.
Underlying the surface layer of clayey sand or whereit is nonexistent, loose to dense silty fine to coarse sand exists.Standard penetration resistances vary from a low of 12 to a high of30 blows per foot. This layer of sand generally exists toe1evationzero msl where the sand-shell strata as described for ImpoundmentArea A is encountered. Standard penetration resistances, althoughsomewhat misleading because of the high shell content, generallyrange from 7 to as high as 45 blows per foot.

Groundwater levels recorded at the soil boringlocations were within 3 feet of the ground surface. However, duringexcavation of our test pits, groundwater was not inita1lyencountered until t-e excavation had penetrated the near surfacelayer of clayey sand. Upon excavating into the sand stratum( to 8 feet) water rapidly began to flow into the excavatedpit causing all slopes to cave. Days later, once the groundwater had stabilized, it was noted that its surface waswithin I to 3 feet of the ground surface. Such a conditionsuggests the groundwater may be restrained or “artesian”under the “capping” layer of clayey sandy soils.

SO)L& MATEUAL ENGINEERS INC.
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impoundment Area C. A total of 17 soN test boringswere drilled along the centerl me of the proposed dikes for thisimpoundment. Auger borings without split spoon sample recoverywere drilled to recover bag samples for laboratory testing ratherthan excavating test pits. Soil profiles SP—8 through SP—l.Ographically illustrate the subsurface conditions beneath theseimpoundment dikes.

Subsurface conditions at this impoundment are verysimilar to those encountered in Impoundment Area A. That is,the surface one foot contains organically stained silty sandcontaining high wood debris and is underlain by loose to firmsilty fine sand to a depth of 15 to 20 feet. Standard penetrationresistances of this silty sandy soil varies from 6 to 30 blowsper foot. Laboratory testinginc1uding sieve analysis, moisturecontent, and standard Proctorcompactton tests indicate these soilshave generally the same engineering characteristics as those siltyfine sands encountered in Impoundment Area A.

In the southwest corner of this impoundment areawhere the groundsurface elevation varies from 10 to 15 msl, someof the borings encountered clayey sands immediately underlying thesurface layer of organically stained sands. This clayey sandgenerally had standard penetration resistance values varying fromi to 15 blows per foot. The engineering characteristics of thismaterial is very imilar to those we discussed above for thenear surface soils in impoundment Area B. This clayey sand isgenerally 5 to 10 feet thick and in most cases underlain bythe silty fine sands found elsewhere throuqhout theimpoundment area.

With a few exceptions, a 5 to 15 foot thick stratumof very soft to firm gray silty clay exists at a depth of 10 to20 feet underlying the silty fine sand. Standard penetrationresistances of this material, excluding boring locations SC—76through sC-80, generally range from 2 to 17 blows per foot. Basedon our correlation of standard penetration resistances and othertest data performed throughout the site, we consider these soilsto have unconsolidated undrained triaxial shear cohesion resistances ranging from 500 to 1000 pounds per square foot. Inboring locations SC—76 through sc-80 this gray silty claybecomes very soft having penetration resistances ranging fromweight of hammer to 3 blows per foot. Maximum thickness wasfound near Boring SC-78 to be 20 feet thick. Laboratory testresults of undisturbed samples taken from this very soft siltyclay stratum indicate moisture contents varying from 71 to97°/a and corresponding dry unit weights ranging from 58 to 45pounds per cubic foot. Void ratios varied from approximately2 to 2.6. Triáxial shear testing of samples recovered fromSC—77 and SC—78 of this very soft silty c!ay indicated total

SON. & MATERIAL ENGINEERS INC



Subsurface Investigation
June 21 , 1978

— Page 10

stress frictio,n angles of 9 and 11.5 degrees and correspondingcohesion of L00 and 300 psf. Effective stress friction angleswere 20 degrees and 15.5 degrees and with correspondingcohesions of 300 psf and L00 psf. Unconsolidated undrainedtriaxial testing of samples recovered from SC-76 and SC—78resulted in shear strength values ranging from 300 to 570pounds per square foot.

Underlying the soft very silty clay,our boringsencountered a Strata of sand shell commonly found throughoutthe total project site. Standard penetration resistances, asreported in other areas, varied from approximately 3 to +0 blowsper foot. The surface of this sand—shell strata generally dippedeast to west from elevation zero msl to -10 msl.

Immediately underlying the sand-shell strata ourborings encountered the shell li.merock commonly found throughoutthe project site. The top of the shell 1 imerock generallyvaried in elevation from approximateLy —8 msl to —12 msl.

SOIL 5. MATERIAL NQINEERS INC
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EMBANKMENT AND FOUNDATION ANALYSES

In the following paragraphs, results of seepageand stability analyses of the impoundment dikes are presented.As discussed above, there are generally two types of borrowsoils available at the site for construction of the dikes. Thesesoils consist of the silty fine sands in Impoundment Areas A and Cand clayey sands in Impoundment. Area B. Within each impoundment,the dikes vary in height and will be constructed over variablesubsurface conditions. Obviously, combinations of dike height,foundation conditions and types of borrow soils are numerous.man effort to logically consider the critical conditions,our analyses were generally divided into two main phases:

1. Determine the stability of embankments constructed with the two available borrow soils andhaving variable height and water levels butwithout regards to foundation conditions.
2. Analyze foundation stability for various sitesubsurface conditions and stable embankmentheights. Adjust embankment slopes as requiredto determine overall embankment and foundationstabil ity.

General. All slope stability analyses were performedwith the use of a computer program, written by Mr. Guy Lefebureof the University of California at Berkeley. The program calculatesthe factor of safety for specified circles or, as in our case,searches for the circular slip surface having the minimum factorof safety, using Bishop’s modified method of sliàes. The factorof safety calculated by the ordinary method of slices is alsogiven for each circle. The program is capable of utilizing bothtotal and effective stress analyses or a combination of both withand without seismic forces. The factors of safety reported hereinare those calculated for the Bishop modified method of slices.
Various design conditions were mai:ntained constantthroughout our analyses. Seismic forces induced by a potentialearthquake were not considered. The minimal acceptable factorof safety against failure was reduced from the normally accepted1.5 (for large critical water impoundment darns) to 1.25. Thisreduction was agreed upon with Burns & Roe and Lockwood—GreeneEngineers personnel in consideration of the dike functionalrequirements. Sealing effects of the pond precipitants wereneglected. Three feet of freeboard was assumed for eachembankment. Stability analyses considered the condition ofthe ponds when they contain no I iquid and several years later
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when the ponds would be full of liquid. Crest width was assumed
15 feet. “Rapid drawdown” condition was not considered applicable
for these impoundments.

Soil engineering characteristics of the various
soil strata and borrow soils were based on results of our labora—
tory, and field testing and experience with similar soils. Where
large variations in test results occurred in samples taken from
the same stratum, strength values less than the average were used
in our analyses.

Based on discussions with Lockwood-Greene personnel,
we have assumed borrow for construction of the embankments will
be obtained from within the limits of the ponds. Preliminary
calculations indicate sufficient borrowwill be available providing
the soils are selectively obtained and dewaterng techniques are
implemented.

Embankment Stabil Tty’ of Silty Fine Sand Borrow. As
previously discussed, silty fine sand containing 5 to 17 percent
passing the #200 sieve exists generally to depths of 3 to 6 feet
within Impoundment Areas A and C. Based on our review of available
topography, embankments within these two impoundments will have
heights varying from 10 to 27 feet. The highest embankments in
Impoundment A will be at boring locations SC—15 through 18 and in
Impoundment C near boring locations SC-76 through SC-78.

The stability of numerous variations in embankment
heights were considered. in our analyses of the silty fine sand
borrow. Embankrnents having heights varying from jlj to 25 feet
and side slopes of 2(H):l.(V) had factors of safety varying from
1.32 to 1.28 immediately following construction. However,
several years hence when a full head of liquid is to be retained
by the embankments, factors of safety of the downstream slopes
of embankment the same height and side slopes range from 0.5 to
0.7, thus indicating failure. Flatter slopes of 3(H):l(V) have
slightly greater factors of safety, 0.7 to 0.9; again, however,
indicating slope failure. Even on a 14(H) :1(V) slope, a 25 foot
high embankment, has a factor of safety of 1.1. The mode of
failure is generally in the form of “toe sloughing” which is
aggrevated by seeping water. However, there are cases where
deeper, more critical “failure arcs” have factors of safety
between 1 .0 and 1.25.
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Because these embankment failures are influenced
largely by seepage rather than side slopes, we considered the
use of a drainage system within the embankment to prevent water
from exiting on the downstream slope. For embankrnents of
different heights, we evaluated slope stability for various
phreatic surface locations within the embankment. For a 25 foothigh embankment constructed with 2(H):l(V) downstream slopes andthe phreatic surface d..rwdown and dIare. internally within 10feet of the downstream toe tie factor of safety was calculated
to be 1.38. For a 35 Foot high embankment, the factor of safetydecreased to 1.24. Flattening the downstream slope to 3(H) :1(V)and assuming the seeping water was cLrawn down internally towithin 5 feet of the toe, increased the factor of safety to 1.45.

As stated earlier, “finger” dikes will be constructedwithin Impoundment Area A, ponds 3E and 3W. Because these dikesextend into the ponds, liquid levels on both sides of the dikeswill be near the same elevation. Furthermore, failureof thesedikes is not critical to the operation of the generating plant.For these reasons, and because the quantity of available suitableborrow is critical, we evaluated the possibility of utilizingthe organic contaminated surface soils (which are to be strippedprior to fill inq) for construction of the finger dikes. Assumin-ga shear strength friction angle of 250 for the organic soils,the factor of safety for a saturated 25 foot high embankmentconstructed on 3(H) :1(V) slopes is greater than 1 .25.

Foundation Stability - Impoundments A & C. As previously discussed, subsurface conditions within these two impoundments are somewhat similar (silty fine sand overlying soft siltyclay a—nd sand—shell). Because of the similarity of foundationconditions and because the dikes for these impoundments are to beconstructed of similar soils (silty fine sand), we analyzed theimpoundment dike stabilities concurrently.

Basically, three different foundation conditionsexist within these two impoundment areas. The most typical, aredikes to be constructed less than 20 feet high on 10 to 20 feet ofsilty fine sand which oven ies a 10 to 15 foot stratum of softsilty clay having standard penetration resistances between 2 and 6blows per foot. The second condition is dikes constructed 20 feethigh on silty fine sand which oven ies a 14 to 17 foot stratumof softer silty clay (standard penetration resistances less thanone blow per foot). This condition exists in pond 3W atBorings SC-15 through sc—18. A third condition occurs inImpoundment Area C near Borings SC—76 through SC—78, where a26 foot high dike is to be constructed over silty fine sandwhich overlies a 21 foot thick stratum of very soft clay
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(standard penetration resistance less than one blow per foot).
Our foundation stability analyses included each of the above
subsurface conditions with ernbarikmen•ts- constructed of silty
fine sand. An internal drainage system was assumed in each
embankment as required by previous analyses. For the typical
subsurface condition discussed above, the factor of safety
against a foundation failure of dikes less than 20 feet high
having 2(H) :1(V) side slopes was 1.38 and 2.4, with and without
retention of liquid respectively. However, for the second
condition of slightly higher embankments and softer silty clay,
the same side slopes had factors of safety less than 1.25. By
flattening the slopes to 3(H) :1(V), the computed factor of
safety exceeded 1.25, with and without retention of liquid.
For the third condition of even higher embankments and thicker
very soft, silty clay stratum (SC—76 through SC-78) 4(H):l(V)
side slopes were required to obtain factor of safety values of
1 .25.

Foundation Stability - Impoundment Area B. Two
subsurface conditions generally exist throughout this impoundment
area. The most typical condition is 4 to 6 feet of clayey sand
overlying several feet.of loose to firm silty sand. The second
condition exists in isolated areas next to Pennyroyal Creek
(west dike) where the surface layer of clayey sand has been eroded
exposing the underlying loose silty fine sand and clayey sand.

V Our analyses of foundation stability included the
above two subsurface conditions having a clayey sand embankment
of varying heights. As was previously determined, an internal
drainage system for these.ernbankments wa.s not considered necessary.
For the most typical condition the factors of safety for a 2(H):1(V)
embankment with and without retention çf liquid were

greate.r than
1.5 for varying heights of embankments (less than 20 feet high).
However, for the second condition of higher dikes (27 feet) and
absences of surface clayey layer the factor of safety of the
downstream 2(H):I(V) slope is between 1.0 and 1.25. By flattening
the slopes to 3(H) :1(V), the factor of safety increases to 1.35
to 1.5. Based on our boring logs and site topography, this second
subsurface condition is generally limited to near boring
locations SC—47, 48, 57, and 23.

Embankment Stability of Clayey Sand Borrow. As V

stated, a Li to 6 foot stratum of clayey sand exists along a
ridge’ within the limits of Impoundment Area B. This potential
borrow source generally contains a greater percent of silts
and clays (o to 40 percent) and greater shear strength than
the silty sani borrow. Available earthwork calculations
indicate sufficient clayey sand borrow exists within this
impoundment to construct the perimeter dikes. The intermediate
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dike and finger dike may have to be constructed of silty sand(similar to that existing in Impoundment Areas A & C). Maximumheight of dike to be constructed using this clayey sand borrowin Impoundment Area B is approximately 27 feet.

Similar to the analyses of the silty sand borrow,we initially examined embankments constructed of the ciayeysand with 2(H):l(V.) slopes (both faces) immediate1y followingconstruction (no liquid retained). The factor of safetyagainst failure for an embankment 27 feet high subject to theabove conditions was computed as 2.76.. Based on this analysis.,embankments constructed of this same soil borrow having shorterheights and/or flatter slopes would have a greater factor ofsafety and thus additional analyses of shorter heights were notperformed. For the case of the impoundment being full of liquidthe 2(H) :1(V) downstream slopes of a 27 and 30 foot high embankment,had factors of safety of 2.5 and 1.6, respectively. A 27 foot high,3(H) :1(V) downstream slope had an increased factor of safety of3.2. Thus, unlike the silty sand, embankments constructe4 ofclayey sand borrow were determined stable. during both conditionsof liquid impoundment depth, and are so without the use ofinternal drainage.

Seepage Analysis. Analyses of seepage conditionswere limited to the construction of flow nets throuch criticalembankment cross sections and determining the phreatic surfacethrough the embankments with and without toe drains. Our estimateof seepage quantity was limited to that required to design thedrainage system within the silty fine sand embankrnents. No attemptwas made to estimate the overall seepage quaritity from the impoundments as this was beyond our defined scope of work.

Utilizing the slope configurations analyzed forslope stability, flow nets were drawn to estimate the internaland exit gradients, which are indicative of the potential forpiping”. In all cases, the gradients were less than 0.4 withthe exception near the internal drainage system. At this location,a filtering system is to be specified to prevent piping andclogging.

In addition to the normal seepage through theembankments, a cursory review of seepage through the deep subsurface stratum of shell limestone was made. Based on a reviewof boring logs, an impervious stratum of soft silty claygenerally exists throughout Impoundment Areas A and C. Thisstratum will adequately impede any flow into the underlyingshell limestone. Additionally, in other areas like ImpoundmentArea B, a relatively impervious stratum of sand-shell whichcontains some clay and silty fraction overlies the shell
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limestone. Furthermore, based on an examination of cores of theshell limestone taken at the power p1an location, the surface6 to 18 inches of the otherwise porous shell limestone is ahighly cemented dense rock. These conditions, coupled with somesealing effects from the impoundment precipitants and generally20 to 25 feet of soil overlying the shell-limestone, minimizethe possibility of piping into and through this stratum.

Settlement. As indicated by the above descriptionof subsurface conditions, a soft gray silty clay stratum of varyingthickness exists throughout Impoundment Areas A and C. Based onlimited consolidation tests of samples recovered from this stratum,we estimate residual settlements after construction of the embankments in Impoundment Areas A & C to be 1.0 to 1.5 feet at theembankment centerline. At two boring locations, SC-15 throughSC—18 and SC—76 through SC—78 this layer is generally thicker andmore compressible than other areas. For these isolated areasresidual settlement is estimated to range from 1.5 to 2.5 feet.Residual settlement of lmpoundmenC Area B embankments are estimatedto be less than 6 inches. The compressible softf silty clay generallydoes not exist in this impoundment.. To maintain a final crestelevation of 37 msl, it will be necessary to initially overbuildthe embankments to sufficient heights in these areas to compensatefor thesettlement of the soft clays.

In conjunction with the general overall settlementsof the, embankments, settlement of the adjacent railroad in Impoundment C was evaluated. dith the exception of an area near our BoringsSC—76 through SC-78, settlement along the centerline of the railroad is estimated to be less than 3 inches. In the isolated areaof SC—76 through SC—78, we estimate 6 to 8 inches of settlementof the railroad can be expected. This settlement should beexpected to occur within one year following construction of thedikes.
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RECOMMENDATIONS FOR DESIGN

The following design recommendations are based oninformation obtained from the borings and test pits, our understanding of the requirements and constraints, accepted engineeringpractices, rules and procedures for embankment design, and ourprevious experience monitoring the construction of the existingash and cool ing pond dikes at this site and other sites along theeast coast.

Impoundment Areas A and C — Perimeter Dikes. Basedon the results of laboratory testing and slope stability analyses,we consider the silty sand soils existing near the surface withinthis impoundment area to be marginal for the construction of thedikes. Without the incorporationof an internal drainage system,the silty sand downstream slopes will begin to show signs ofseepage and sloughing when the im’poundments become full. Prevention of downstream slope sloughing or failure (other than using aninternal drainage system) would involve continual inspection by anexperienced engineer, and a maintenance program incorporatingexternal granular drainage berms at embankment sections wheresloughing develops. Controlled placement and/or relocation of pondprecipitants may ultimately be required. Because of theselimitations and constraints, which would have to be placed on thefi ii ing of the impoundments, we recommend the embankments beconstructed with provisions to internally collect seeping water,thereby preventing both sloughing and seepage at the downstreamslopes and minimizing maintenance.

With two exceptions, we recommend both ImpoundmentArea A and C embankment slopes be constructed utilizing 2(H) :1(V)upstream and downstream slopes. The two exceptions include thelength of dike from our soil boring locations SC—15 to SC—18 andSC-75 to SC—80. For these areas, we recommend flatter 3(H):1 (v)and (H):l(V) slopes, respectively. The enclosed drawing SHE—idelineates the location of the slope changes. The flatter slopesare required as stated above due to the underlying very softgray silty clay.

For each of the embankment slopes recommended, aninternal drainage system is required to prevent failure (‘s1ough-ing’) of the downstream slope. Chimney, toe and blanket drainswere au considered and any could be incorporated to providethe necessary drainage. We recommend, however, that a toedrainbe utilized largely as a result of availability of materials,economics, and ease of construction. The lo:ation of the toe
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drain was determined during our slope stability analyses to beat a point zpproximately one-third the dike base width fromthe toe of downstream slope. For ease of design and constructionwe recommend the following guidelines be followed:

Location of Toedr.ainDike Height, Ft. (Distance from Downstream Toe), Ft.

Less than 30 25’Greater than 20

Less than 20 20’Greater than 10

Less than 10
15’

Twogeneral methods of construction and/or designof the toedrains are applicable for the embankments. In eachcase, the critical criteria for design is to prevent piping andultimate clogging of the system.yet maintain adequate flow.Sketches of the two toedrain systems are shown on Drawing SME—2.As noted, a L”-diameter perforated PVC pipe isuti1izedtocollect and discharge the water. A filter fabric is used inone.method to prevent clogging of the large porous stone. Theother method, utilizes a blended aggregate graded to preventnatural clogging from surrounding silty fine sand while maintaininga permeable drain. The gradation required for both aggregatetypes is given on StIE—2. The choice of the two systems should bebased largely on cost and contractor preference as they will bothadequately provide the drainage required.

As stated above, significant residual settlementscan be expected along the dikes. Generally, one foot of subsidenceshould be anticipated along most of the impoundment dikes. Inthe two isolated areas having very;soft silty clay (SC—iS throughSC-18 and SC-80 through SC—75) an average settlement of two feetshould be anticipated. Overfilling or reduction of freeboard canbe utilized to counter this settlement. Settlement of the railroadat boring locations sC-80 through SC—75 caused by constructionof the dike can be corrected by reballast.ing the track as neededtomaintain traffic.

In conjunction with construction of ImpoundmentC dikes (along the existing railroad) appreciable erosion andrainfall runoff during and after construction sSould be anticipated. Currently, there exists a deep drainage ditch along
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the inside of the railroad loop. We recommend the downstream toeof the embankment slope begin at the top of this ditch rather thannext to the railroad ballast. Maintaining positive drainage andminimizing silting along the railroad track will be hampered byfill ing this ditch. Furthermore, this ditch, if left at itspresent depth will prevent softening of the railroad suhgradewhich will be caused by seeping water once ImpoundmentC and 8are put into operation.

Impoundment Area B — Perimeter and Intermediate Dikes.
Uni ike the silty sandy soils to be used for the other impoundmentdikes, Impoundment Area B dikes will be constructed of competentclayey sand soils. Based on the results of our slope stabilityanalyses, we recommend the clayey sand perimeter dikes be construc-.ted having 2(H):1(V) slopes except for two locations. Because ofincreased dike height and less favorable foundation conditions,dikes constructed in the area of Borings SC—47, 13 and 57 and SC—22

and 23 should be constructed having both upstream and downstreamslopes of 3(H):l(V). Because ofthe increased shear strength andclay content, interal toe drains are not required for the cIayeysand dikes.

Sufficient clayey sand borrow may not be availablefor construction of the intermediate dike which divides the impound
ment into two cells. Based on our stability analysis of otherdike configurations this dike can be constructed utilizing thesurface layer of organic silty sand which cannot be used toconstruct the perimeter dikes. We recommend side slopes of3(H):l(V) for this dike if constructed of the organic silty sandsoil. If a differential in water level in the cells is expectedto be greeter than 10 feet, we recommend a 15 foot wide ‘coreofclayey sand be incorporated into the embankment to minimizeseepage and potential downstream slope sloghing.

As stated in the previous section, a cursory reviewof seepacie.beneath the dikes via the shell limerock was made.Unlike all other impoundment dikes, the west dike of ImpoundmentArea B borders along Pennyroyal Creek. Ground surface elevationdecreases to near 0 msl west of the dike. Furthermore, it couldbe assumed the bottom of the creek is at or near the surfaceof the shell limerock stratum (-8 msl). These conditions coupledwith areas where soil overburden is less than 20 feet immediately upstream from the west dike, increase the potentialof seepage beneath the dike via the shell limerock. Although
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we do not feel the condition is critical enough to warrant installation of a grout cutoff wall, we do recommend excavations within
..

200 feet of the inside slope be limited to elevation +10 msl.Additionally, areas currently existing below elevation +10 mslwithin 200 feet of the inside slope should be backfilled to::the 10 msl level with clayey sand or sandy clay. These constraintsTwill increase the seepage path thereby decreasing gradientsbeneath the dikes.

Pr

Finger Dikes. Within ponds 3E and 3W and the northcell of Impoufldment Area B, finger dikes are to be constructed.Due to the critical availability of suitable borrow, the fact thatthese dikes are noncritical and that they will not be exposed toa differential in water levels; we recommend they be constructedof the existig surface silty sands which contain organic debris.Side slopes should be designed as3(I-I):i(V). Large pockets orheavy concentrations of large stumps, limbs, etc. should not bepermi tted.

Grassing and Topsoil Disposal. As has been witnessedof the site’s existing embankments, slope erosion of the sandysoils develops rapidly in areas of no vegetation. Such erosion iscaused by rain, waves, and wind. Aside from expensive alternatives(riprap, synthetic liners, etc.) grassing, coupled with minor sitegrading, is the most apparent means of control. To aid in promotinggrowth of vegetation and to also dispose of the organic silty sandoverlying the surface of the impoundment area, we recommend whereverpractical this soil be wasted on the downstream slopes of the2(H):l(V) impoundment dike slopes; thus in effect. flattening theslopes to more nearly 3(H) :1(V).

Influent and Effluent Pipe Structures. We understand an overflow pipe will be required through dikes at variouslocations within each of the impoundments. We recomnend the pipebe embedded or, a Class A partial concrete cradle bedding.Special care should be taken to compact all fill onboth sidesand above the pipe. The pipes should be installed priortoconstruction of the embankrnents.
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EARTHWORK RECOMMENDATIONS

In the following paragraphs we have presented ourrecommendations for construction of the impoundment dikes. Theserecommendations are based on the project requirements, siteconditions, and our experience with other similar projects in theCoastal Geological Region.
-

General. Site grading will begin by stripping thesurface stratum of silty sand which contains a high content oforganics, the full width of each dike base.width. We estimatethis layer to be 2 to 6 inches thick. This material along withsimilar surface soils to be removed from the borrow areas, shouldbe wasted to form “finger” dikes and flatten dike slopes aspreviously recommended. Wherever feasible,the Contractor shouldbe encouraged to segregate by rakiog large stumps, limbs, etc.for later burning. In addition to the normal stripping, therewill be low ravines or “bays” containing highly organic matterin the surface 2 to 4 feet which must be removed prior to fill ing.These areas are easily recognized in the field by their black,marshy appearance. Based on our previous experience at this projectsite, the organic matter normally requires removal by dragline.Because of the wide boring spacing, we were unable to determinespecific locations and thicknesses of these bays. In general,however, they should be anticipated in the bottom of shallowravines, gulleys, or depressed areas as indicated by the sitetopographic mapping.

After stripping and/or undercutting, but prior tofill ing, those areas receiving fill should be proofrolled. Thisoperation should be done with pneumatic tired equipment having aweight of 15 to 20 tons, making a minimum of two passes over thefill area. Any areas that deflect appreciably beneath the wheelsof the proofrcller and do not tighten up after successive passesshould be undercut and replaced with soil compacted to a minimumof 95 percent of its standard Proctor maximum dry density. Theabove proofrolling operation is often accomplished concurrentlywith the stripping Operation. That is, an experienced technicianobserving the passing of earthpans during stripping can normallydetect fill areas which are deflecting or “pumping” excessivelyand make the approprite corrections.

The stripping andproofrolling operations will bean important aspect of the site grading. If soft, wet pocketsof topsoil, organic matter, clays, silts, etc. are notremoved or recompacted in fill areas,thjs could result in complica
tions obtaining the specified densty in the fill material.
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This could cause the fill material to “pump” under heavy loadingand ultimatel’, require complte removal.

It is recommended that compaction of all fill materialbe a minimum cf 95 of its standard Proctor maximum dry density
as defined by ASTM 0-698. All soils should be placed on the
embankment and compacted at a moisture content not exceeding 2
of its optimum moisture content for the silty sandy borrow soilsand 4? for the clayey sandy soils. We further recommend each
lift thickness be limited to 10 inches (loose measure) for thesilty sand borrow if the Contractor uses a vibratory type
roller and a maximum lift of 6 inches (loose measure) for theclayey sand borrow when a sheep—foot roller is being utilized.Comments concerning the requirements for obtaining the specifieddensity are presented hereinafter.

Due to the original -heavy tree growth in eachimpoundment area, the Contractor should anticipate excavatingnumerous “tap roots”. These rootsshould be removed from the fillprior to placement of additonal lifts. During previous dike
construction at this site, it was necessary for laborers to followbehind the earthmoving pans to segregate large stumps and rootsfrom the fill material. Some discretion must be made as to amountand size or organic matter which can be left.within the embankments.The general intent would be to remove any limbs greater than 2 inchesin diameter., 2 to 3 feet long. As importantly, “pockets” or layersof organic matter regardless of size of the individual members,should not be permitted.

Dewatering. The high groundwater level throughouteach impoundment area has been referenced several times throughoutthis report. Adequately lowering this high water table withineach borrow area will be the most important aspect of successfullycompleting the construction of the impoundment dikes. Withoutit being lowered, sufficient suitable borrow may not be availableand considerable time will be lost aerating borrow soils.

Concurrent with the stripping operation, deep opentrenches should be excavated within each impoundment, dischargingto areas on the site of lowest surface elevation. Whereversite topography will allow, these ditches should be excavatedto 6 feet below the proposed excavation level. In most cases,these flat bottom ditches will thus be 8 to 14 feet deep. Onthe enclosed drawing SHE—I, we have indicated a suggestedlocation of major trenches whic-h should be installed. Eachtrench should be excavated beginning at the lower dischargeend of the trench, thus allowing dewatering during excavation.Other “lateral” trenches will be required and should be locatedduring construction following an evaluation of the effectivenessof the initial trench excavations. We strongly recdmmend these
SOIL . E?GNEES NC
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trenches be an intregal part of the Contractor’s earthwork
requirements. The existing shallow surface trenches are inade
quate to lower the groundwater table.

Once the trenches have been excavated, the earth-
moving pans should remove borrow outwardly from the trenches.
This will allow maximum time for lowering and discharging of the
groundwater. Some selection of e-xcavated trench soils will be
required. For example, 8 to 12 feet deep trenches excavated
in Impoundment Area B, will encounter clean coarse sand which
should not be used in perimeter dikes. Dragi me operators should
be encourage to segregate unsuitable soils wherever practical.

Unsuitable Borrow. Based on results of our test
pit excavatio9s and visual inspection of site surface conditions,
we have delineated on drawing SME—l three major areas where
unsuitable surface soils exist. These locations are within the
proposed limits of the borrow areas of Impoundment Areas Band
C and pond 3W. In each case the surface soils are composed of
either highly plastic stiff clay or in “low” depressed areas
contain several feet of organic “peaty” matter. We recommend
these general areas be avoided initially by the Contractor as a
borrow source. Once excavation of borrow begins, these areas
should be specifically outlined on the site by a knowledgeable
soils engineer.

Compaction of Borrow. Generally, the surface 3 to
5 feet of sil:y sand in Impoundment Areas A and C are suitable
for construction of the surrounding dikes. However, at deeper
depths and in isolated areas of the impoundments, the sands
contain only I to 5 percent material passing the number 200 sieve.
The borrow soils within these impoundments should be continuously
inspected and tested to minimize the use of large quantities of
these relatively “clean” sands. Otherwise, greater slope
erosion and less grow.th of vegetation will result. Moreover,
layers of these clean sands placed the full widthof the embank
ments could transmit seeping water directly to the downstream
slopes

Thesilty sandy soils can best be compacted
utilizing a vibratory type roller. A systematic sequence involv
ing a number f passes, lift thickness and size of compactor
versus soil density should be determined during the initial
stages of construction. The near surface silty sands will have
moisture contents less than their optimuip, whereas those sands
excavated near the groundwater level will be wet of optimum.
The Contractor should anticipate having to mix these soils to
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obtain the reiuired moisture content. Where this is not feasible,
water will have to be added for dry soils and aerating withdiscs, soils ihich are too wet.

The clayey sandy soils found in Impoundment Area
B generally had moisture contents 6 to 14 percent greater than
their optimum moisture content. Because of their higher claycontent, these soils are sensitive to moisture variations and
uni ike the si ty fine sands found elsewhere on the project site,
earthmoving operations will be significantly effected byrainfall and cold damp weather. The Contractor should be requi red
to have on site discs, harrows,. rippers, etc. for aerating the
clayey sandy oils to be borrowed from within Impoundment Area B.

Succeeding 1 ifts of fill should not be placed
until preceedng lifts have been properly compacted and themoisture content reduced to within the specified limits. If not
followed, the soils will begin to “pump”, potentially requiring
later removal or stability problçms.

Sequence of Construction. We recommend the design
be expedited in an effort to begin construction in the summer or
early fall months, if possible. There will be dewatering and wet
soil problems associated with this project which can only be
aggrevated by delaying construction until the wet cold winter
months

Once construction begins, the first operation,
aside from stripping, should be the excavation of the dewatering
trenches. Because of the clayey sandy soils being effected most
by wet weather, we recommend initial dike construction begininmpoundment Area B. The perimeter dikes should be the first
to,..constructuti1izing all available clayey sandy soils. Any
excess should then be used for construction of the intermediate
divider dike. Stripped material can be placed to form the finger
dike during initial stripping operations. This sequencewill
allow evaluation throughout the dike construction as to availa—
bi ii ty of sui table borrow soils. Changes in design, if required,
can thereby be made with minimal confusion.

Following construction of Impoundment B.dikes
or when wet cold weather begins making it difficult to compact
the clayey sandy soils, dike construction can progress toeither of the other two impoundment areas. The silty sandso I I s w ill be I es s sen s I t iv e t,p wet weather and will thus pe rm I t
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maximum construction time through the winter months. Moreover,the drainage trenches will have had maximum time to lower thegroundwater levels. The following spring or early summerwhen warmer, drier weather returns, the unfinished portion ofImpoundment 3 dikes can be completed.
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QUALITY CONTROL PROGRAM

As was previously discussed and shown on the
drawings, soil test borings and test pits performed for this
investigation were spaced on 500 foot centers. We consider V

this a reasonable boring spacing considering the length of dikes,
subsurface conditions, and type of construction proposed. it is,
however, almost impossible to determine where all surface and
subsurface unsuitable soils exist over an area as large as this
site. For these reasons, we feel it is of utmost importance
that a detailed quality control program administered by
experienced engineering technicians, who are supervised by an
experienced soils engineer, be assigned to the project to perform
soil density and gradation tests, •solve related soil problems,
and verify soils used for borrow are similar to those analyzed
and used in the design analyses. There will be numerous occasions
throughout the construct.ion of the dikes where on site decisions
must be made such as depth of undercutting, suitability of borrow
soils, compaction problems, dewatering, etc. These decisions cannot
be left to Vchance as they may directly affect the stabil ity of
the dikes. These trained technicians should also be able to
detect areas cf exceptionally high settlement and/or surface
tension cracks which are indicative of slope failures or sloughing.
Based on our experience

of similar type dike
construction along

the East coast: we strongly feel, as important as the
geotechnical

investigation, will be a successfully implemented quality control
program and that continuity between the two is paramount

to the
successful

construct ion of the dikes.
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